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I. REAL PARTY IN INTEREST [37 C.F.R. § 41.37(c)(l)(i)] 

The real party in interest is International Plant Breeding AG, the final assignee of 
the inventor's entire interest. 
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II. RELATED APPEALS AND INTERFERENCES [37 C.F.R. § 41.37(c)(1)(H)] 

Not Applicable. There are no prior or pending related appeals, interferences, or 
judicial proceedings. 
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III. STATUS OF CLAIMS [37 C.F.R. § 41.37(c)(l)(iii)] 

Claims 1-3 and 5-8 were rejected and are appealed. Claim 4 is pending and 
objected to, but would be allowable if written in independent form. 
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IV. STATUS OF AMENDMENTS [37 C.F.R. § 41.37(c)(l)(iv)] 

Not Applicable. No relevant amendment was filed by Applicant. 
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V, SUMMARY OF CLAIMED SUBJECT MATTER 
[37 C.F.R. § 41.37(c)(l)(v)] 

The claimed invention embraces a multiflorescence trait in an African Violet 
plant. African Violets exhibiting the multiflorescence trait have at least one leaf axil with 
more than one flower stem. See Specification, for example, page 7, lines 10-12. Claim 1 
recites an African Violet plant comprising at least one leaf axil that produces more than 
one flower stem. Id. Examples 1-2, for instance, disclose multiflorescent African Violet 
plants. 

Claim 5 recites a method of producing an African Violet plant having at least one 
leaf axil with more than one flower stem and a second desirable trait, the method 
comprising the steps of crossing, as the male or female parent, a first African Violet plant 
that has at least one leaf axil with more than one flower stem, with a second African 
Violet plant having a second desirable trait but only 1 flower stem on any leaf axil, and 
selecting progeny that have at least one leaf axil with more than one flower stem and the 
second desirable trait. Specification, for example, page 4, lines 8-15. The second 
desirable trait is selected from flower color, leaf color, disease resistance, leaf size, and 
growth habit. Specification, for instance, page 4, lines 15-17. The Board is directed to 
Example 2 and Figures 5-6, which amongst other examples, disclose an African Violet 
produced by claim 5. 

Claim 8 recites a method of increasing the number of flower stems per leaf axil in 
an African Violet plant by crossing a first plant that exhibits the multiflorescence trait 
with a second plant that exhibits the multiflorescence trail and selecting progeny from the 
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cross that produce more flower stems per leaf axil than either parent. Specification, e.g. 

page 4, lines 18-22 and Example 2. 
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VL GROUNDS OF REJECTION [37 C.F.R. § 41.37(c)(l)(vi)] 

A. EnabIement:Claims 1-3 and 5-8 stand rejected under 35 U.S.C. § 1 12, first 
paragraph, for alleged lack of enablement. The Examiner takes the position that the 
specification is enabled for multiflorescent plants derived from deposited materials but 
the specification lacks enablement for multiflorescent African Violets made by any other 
method. 

B. Written Description:Claims 1-3 and 7 stand rejected under 35 U.S.C. § 1 12, first 
paragraph, for alleged lack of written description. The Examiner takes the position that 
the specification discloses only a few specific multiflorescent African Violet plants and it 
is impossible to predict whether other multiflorescent African Violets could be 
developed. 
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VII. ARGUMENT [37 C.F.R. § 4L37(C)(l)(vii)] 

A. FIRST REJECTION -Claims 1-3 and 5-8 are supported by an enabling 
disclosure under 35 U.S.C. § 112. 

The first paragraph of 35 U.S.C. § 1 12 states: 

The specification shall contain a written description of the invention, and 
the manner and process of making and using it, in such full, clear, concise, 
and exact terms as to enable any person skilled in the art to which it 
pertains, or with which it is most nearly connected, to make and use the 
same, and shall set forth the best mode contemplated by the inventor of 
carrying out his invention. 

That is, to be "enabling," the specification must teach the skilled artisan how to 
make and use the invention. A determination of what level of experimentation is 
"undue," so as to render a disclosure non-enabling, is made from the viewpoint of persons 
experienced in the field of the invention. Elan Pharm., Inc. v. Mayo Found. For Med. 
Educ. and Research, 346 F.3d 1051, 68 U.S.P.Q.2d 1373 (Fed. Cir. 2003). "The 
determination of what constitutes undue experimentation in a given case requires the 
application of a standard of reasonableness, having due regard for the nature of the 
invention and the state of the art." In re Wands, 858 F.2d 731, 737, 8 U.S.P.Q.2d 1400 
(Fed. Cir. 1988). Undue experimentation requires consideration of several factors, 
including, but not limited to: (1) the breadth of the claims; (2) the nature of the invention; 
(3) the state of the prior art; (4) the level of one of ordinary skill; (5) the level of 
predictability in the art; (6) the amount of direction provided by the inventor; (7) the 
existence of working examples; and (8) the quantity of experimentation needed to make 
or use the invention based on the content of the disclosure. In re Wands, 858 F.2d 731, 
737, 8 U.S.P.Q.2d 1400 (Fed. Cir. 1988). 
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Applying the Wands factors to the instant invention, as enumerated below, the 

skilled artisan would understand the application to provide an enabling disclosure for 

predictably and reproducibly introgressing the multiflorescent trait into diverse African 

Violet genetic backgrounds. 

The present specification enables the breadth of the claims. That is, the 
specification provides enabling support for predictably and reproducibly introgressing the 
multiflorescent trait into diverse African Violet genetic backgrounds. For example, 
multiflorescence African Violet plants can be produced from American Type Culture 
Collection (ATCC) seed deposit PTA-3982. See Declaration under 35 U.S.C. § 1.132, 
filed November 3, 2003 (Exhibit A). Alternatively, the specification makes clear "any 
African Violet selection carrying the multiflorescence trait could be substituted for 'SB 4- 
2 Muflo' as parent material for this breeding program." Specification, page 13, lines 10- 
23. For example, the specification at page 13, lines 18-20, discloses that variety T 40/9' 
can be used for predictably and reproducibly introgressing the multiflorescent trait into 
diverse African Violet backgrounds. Moreover, and as indicated in the specification, 
"new cultivars are developed through controlled breeding programs leading to desirable 
and stable characteristics." Specification, page 2, lines 18-20. Because Applicant's 
invention enables the skilled artisan to produce new multiflorescence African Violet 
varieties from any African Violet genetic background, the disclosure enable the full 
breadth of the claims. 

The nature of the invention and the state of the prior art enable the skilled artisan 
to predictably and reproducibly introgress the multiflorescent trait into diverse African 
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Violet genetic backgrounds. As indicated in the specification, African Violets are widely 

grown throughout the world and new cultivars are developed through controlled breeding 

programs leading to desirable and stable characteristics. Specification, page 2, lines 16- 

20. While African Violet breeding programs have produced new cultivars with attractive 

flower color, longer flowering period, and profuse flowering, no breeding program has 

produced a multiflorescent phenotype. Using conventional African Violet breeding 

techniques, as known in the art and described in the specification (e.g. Example 2 and 

Figures 7-8), Applicant has successfully developed a multiflorescent African Violet 

breeding program. Because the present invention provides multiflorescent African Violet 

breeding material and methods for producing new multiflorescent varieties, the nature of 

the invention and state of the prior art enables the skilled artisan to predictably and 

reproducibly introgress the multiflorescent trait into diverse African Violet genetic 

backgrounds. 

Applicant's disclosure provides sufficient direction and several examples that 
enable the predictable and reproducible introgression of the multiflorescent trait into 
diverse genetic African Violet backgrounds. As disclosed in Example 2, the instant 
invention provides direct guidance for breeding new multiflorescence cultivars. For 
example, 6 SB 4-2 Muflo' was crossed with non-multiflorescence cultivars and yielded 
new cultivars exhibiting the desired multiflorescence traits. Specification, page 14, lines 
10-14. As illustrated in Figure 4, the present methods were used to produce four 
commercial multiflorescence cultivars. The specification also provides support for 
introducing other colors and characteristics into the multiflorescence breeding program. 
Specification, page 14, lines 14-20. Thus, the present invention enables the skilled 
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artisan to predictably and reproducibly introgress the multiflorescent trait into diverse 

African Violet genetic backgrounds. 

1. The specification provides enabling support for predictably 
and reproducibly introgressing the multiflorescent trait into 
diverse African Violet genetic backgrounds. 

Patent applications involving living biological products, such as microorganisms 
and plants, present a unique question regarding availability. MPEP § 2164.06 (a) II. For 
example, in In re Argoudelis, 434 F.2d 1390, 168 USPQ 99 (CCPA 1970), the Court of 
Customs and Patent Appeals held that a utility patent claiming antibiotic compounds 
produced by a microorganism was enabled by depositing the microorganism in a public 
depository. Importantly, the Argoudelis Court held "because of the particular area of 
technology involved," an applicant may not be able to "sufficiently disclose by written 
word how to obtain the microorganism starting material from nature." Argoudelis, 434 
F.2d at 1392; 168 U.S.P.Q. at 101. In doing so, the Argoudelis Court emphasized "any 
person skilled in the art with access to the pending application . . . can reproduce the 
invention from the written disclosure as it was originally filed." 434 F.2d at 1393; 168 
U.S.P.Q. at 102. The Argoudelis court thus recognized that the deposit procedures 
permitted public access to the microorganism, and that such access adequately satisfied 
the Section 112 enablement requirement. 

Like Argoudelis, where applicants were granted a patent for discovering new 
antimicrobial products, here Applicant has invented a new African Violet floral trait. 
Similar to a chemical composition that hitherto never existed, the present invention 
provides a floral trait that previously never existed. That is, before Applicant's invention, 
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it was not possible to produce multiflorescence African Violet cultivars. Because of 

Applicant's disclosure, the skilled artisan can produce multiflorescence African Violets. 

In other words, the claimed invention is sufficiently enabled. 

The Argoudelis Court held that the claimed invention was fully enabled because 
Applicants disclosed one method for producing the inventive antimicrobial compounds. 
Applying Argoudelis to the present invention, Applicant has disclosed at least one 
method for producing multiflorescence African Violet plants and therefore, the claimed 
invention is fully enabled. Because Applicant has provided at least one means for 
producing muliflorescence African Violets, Applicant has satisfied the Section 112 
enablement requirement. Applicant is not required to provide numerous means for 
producing the claimed invention. For example, if Applicant had produced and claimed a 
new compound, Applicant would not be required to disclose several methods for 
producing the compound. 

The Federal Circuit and its predecessor court, the Court of Customs and Patent 
Appeals (CCPA), maintain that as long as the specification discloses at least one method 
for making and using the claimed invention, then the enablement requirement is satisfied. 
In re Fisher, All F.2d 833, 839, 166 U.S.P.Q. 18, 24 (CCPA 1970). Failure to disclose 
other methods by which the claimed invention may be made does not render a claim 
invalid under Section 112. Spectra-Physics, Inc. v. Coherent, Inc., 827 F.2d 1524, 1533, 
3 U.S.P.Q.2d 1737, 1743 (Fed. Cir.), cert, denied, 484 U.S. 954 (1987). 

Here, Applicant has provided several methods for producing multiflorescent 
African Violet varieties. For example, multiflorescence African Violet plants can be 
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produced from American Type Culture Collection (ATCC) seed deposit PTA-3982. For 

this reason alone, Applicant's invention satisfies the enablement requirement and the 

rejection should be withdrawn. Additionally, the specification makes clear "any African 

Violet selection carrying the multiflorescence trait could be substituted for 'SB 4-2 

Muflo' as parent material for this breeding program." Specification, page 13, lines 10- 

23. For example, the specification at page 13, lines 18-20, discloses that variety T 40/9' 

can be used for predictably and reproducibly introgressing the multiflorescent trait into 

diverse African Violet backgrounds. Moreover, and as indicated in the specification, 

"new cultivars are developed through controlled breeding programs leading to desirable 

and stable characteristics." Specification, page 2, lines 18-20. Because Applicant's 

invention enables the skilled artisan to produce new multiflorescence African Violet 

varieties from any African Violet genetic background, the disclosure provides enabling 

support for predictably and reproducibly introgressing the multiflorescent trait into 

diverse African Violet genetic backgrounds. 

2. The specification enables the production of new 
multiflorescence African Violet varieties. 

In addition to producing multiflorescence African Violet plants directly from the 
ATCC seed deposit, the specification provides a means for developing other 
multiflorescence African Violet cultivars. That is, the specification discloses that the 
multiflorescence trait can be introgressed into any African Violet genetic background 
See specification, for example, page 16, lines 13-16. That is, Applicant's invention 
enables the skilled artisan to produce new multiflorescence African Violet varieties from 
any African Violet genetic background. 
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While Applicant has deposited multiflorescence African Violet seeds with the 

ATCC, the Examiner incorrectly assumes that all multiflorescent African Violets must be 

produced or derived from the deposited material. This is factually incorrect. 

The specification indicates that the ATCC seed deposit PTA-3982 is produced 
from a cross between 'SB 4-2 Muflo' and T 6/6.' Specification, page 8, lines 2-5. Yet 
the specification clearly indicates "any African Violet selection carrying the 
multiflorescence trait could be substituted for 'SB 4-2 Muflo' as parent material for this 
breeding program." Specification, page 13, lines 16-18. Furthermore, the specification 
discloses "'P 40/9,' for example, has been successfully used as breeding stock to produce 
new African Violet selections that exhibit the multiflorescence trait." Id. at lines 18-20. 
In other words, the specification shows that other multiflorescent selections produced in 
Applicant's research program can be used in crosses with diverse Africa Violet selections 
to produce new multiflorescent varieties. Thus, the claimed invention is not limited to 
the deposited material. 

Moreover, and as indicated in the specification, "new cultivars are developed 
through controlled breeding programs leading to desirable and stable characteristics." 
Specification, page 2, lines 18-20. Notably, and as indicated in the specification, 
Applicant has produced several multiflorescence African Violet cultivars independent of 
the ATCC deposited material. For example, Applicant's multiflorescence African Violet 
cultivars 'EverLove' (now U.S. Plant Patent No. 13, 786), 'EverHarmony' (now U.S. 
Plant Patent No. 13, 842), 'EverPraise' (now U.S. Plant Patent No. 13, 789) and 
'EverGrace' (now U.S. Plant Patent No. 13,818) were developed independent of the 
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ATCC deposited material. Specification, page 5, lines 20 to page 6, line 12. Because 

Applicant has shown that multiflore scent African Violet cultivars can be produced 

without using the ATCC seed deposit and the PTO issued U.S. Plant Patents directed to 

these same multiflorescence African Violet cultivars, the Examiner's allegations are 

without merit and the rejection should be reversed. 

The PTO routinely grants patent applications embracing new plant traits or 
phenotypes. For example, U.S. Patent No. 5,684,225 ("the '225 patent"), issued 
November 4, 1997, discloses a new New Guinea Impatiens plant characterized by a 
double-flowering phenotype, wherein substantially all of the flowers have at least seven 
full or partial petals per flower. See Exhibit B, the '225 patent. Specifically, claim 1 
recites "a New Guinea Impatiens plant, produced by conventional breeding methods, 
which has one or more double-type flowers with at least 7 full or partial petals per 
flower." The '225 patent also claims a method for producing a New Guinea impatiens 
having a double-flowering phenotype. Claim 7 recites "a method for the breeding of 
double-flowering New Guinea Impatiens plants that produce one or more flowers with at 
least 7 full or partial petals per flower comprising the steps of : (a) crossing a first double- 
type plant, either as the male or female parent to (i) a semi-double-tvpe plant; (ip a 
second double-type plant; (hi) a single-type plant having doubleness in its genetic 
background; or (iv) a single-type plant with no known doubleness in its genetic 
background .. .(b) selecting Fl progeny that are single-type, semi-double-type, or double- 
type; (c) crossing said Fl proegeny....and (d) selecting double-flowering progeny. 
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In issuing the '225 patent, the PTO found the '225 patent disclosure enabling. 

That is, the PTO allowed claims for a New Guinea Impatiens plant having a specific trait 

(double flowering) and methods for producing new double-flowering New Guinea 

Impatiens varieties by conventional cross. While the '225 patent provides a preferred 

cultivar for use as breeding stock, deposited as cultivar 90-132-2 with the American Type 

Culture Collection, the '225 patent makes clear that the seed deposit is illustrative of the 

invention, not the invention. Accordingly, the '225 patent claims a New Guinea 

Impatiens plant having one or more double-type flowers and methods for producing same 

independent of the ATCC deposit. 

Like the '225 patent, the present invention discloses how to stably and 
reproducibly produce a plant with a specific trait (multiflorescence). Applying the PTO's 
own enablement standards to the present invention, Applicant's disclosure of an African 
Violet plant with a specific trait (multiflorescence) and methods for producing new 
multiflorescent African Violet varieties by conventional cross is enabling. Similar to the 
'225 patent, the present invention discloses that the multiflorescence trait can be 
introgressed into any African Violet genetic background. Specification, for example, 
page 16, lines 13-16. That is, Applicant's invention enables the skilled artisan to produce 
new multiflorescence African Violet varieties from any African Violet genetic 
background. Again, like the '225 patent, the Applicant's ATCC seed deposit is 
illustrative of the invention, but it is not the invention. Because Applicant has produced 
several multiflorescence African Violet cultivars independent of the ATCC deposited 
material, the specification provides enabling support for a multiflorescent African Violet 
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plant and methods for producing same. Accordingly, the Examiner's rejection is 

improper and should be reversed. 
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B. SECOND REJECTION: Claims 1-3 and 7 are supported by a written 
description as defined under 35 U.S.C. § 112, first paragraph. 

The first paragraph of 35 U.S.C. § 1 12 requires that "the specification shall 
contain a written description of the invention...." "[T]he 'essential goal' of the 
description of the invention requirement is to clearly convey the information that an 
applicant has invented the subject matter which is claimed." In re Barker, 559 F.2d 588, 
592, 194 U.S.P.Q. 470, 473 (CCPA 1977). In other words, the written description 
requirement ensures that patentees adequately describe their inventions in their patent 
specification in exchange for the right to exclude others from practicing the invention for 
the duration of the patent's term. 

1. The multiflorescence phenotype is described. 

The Examiner alleges that pending claims are drawn to any African Violet 
seeds/and or plants with more than one inflorescence per leaf axil and therefore, she 
considers "whether the phenotype of the claimed plant has been described." Final Office 
Action, page 3. 

The specification provides written support for the claimed multiflorescence 
African Violet plant. For example, the as-filed specification makes clear that African 
Violet plants expressing the multiflorescence trait have at least one leaf axil with more 
than one flower stem. Specification, page 7, lines 10-12. The specification provides 
numerous examples describing the claimed multiflorescence phenotype (see, for instance, 
Example 1) and methods for producing an African Violet plant expressing the claimed 
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phenotype (see, inter alia, Example 2 and Figures 7-8). Thus, the specification provides 

written support for the claimed invention. 

Despite substantial written support for a multiflorescence African Violet plant, the 
Examiner alleges "plants have many phenotypical traits, which vary independently, so 
millions of possible phenotypes are possible and claimed." Final Office Action, page 3. 
This statement clearly indicates the Examiner confuses the enablement and written 
description requirements. Applicant provides enabling support for introgressing the 
multiflorescence trait into diverse African Violet genetic backgrounds and therefore the 
specification enables combining the new trait with other African Violet characteristics of 
interest. Applicant's application specification also satisfies the written description 
requirement because plants exhibiting the claimed multiflorescence trait are clearly 
described and therefore applicant was in possession of the claimed invention at the time 
of filing. 

As described in Example 2, the multiflorescence trait is dominant and has been 
introgressed into diverse African Violet genetic backgrounds. Following Mendelian 
genetics, the resultant progeny either display the multiflorescence phenotype, or they do 
not. Because the skilled plant breeder would be able to identify plants expressing the 
desired phenotype, the presence of any other phenotype is immaterial. Thus, the 
Examiner's assertion that there are "millions of phenotypes" is not only unfounded, but 
also irrelevant. 

The Examiner further rejects the pending claims on the grounds that "it is not 
possible to adequately describe the claimed products because the cross of a hybrid plant 
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gives rise to a heterozygous population." Final Office Action, page 3. That is, the 

Examiner alleges "one skilled in the art would not be able to predict all of the resulting 

phenotypes." Id. Again, the Examiner's rejection is scientifically unsound. First, it is 

irrelevant to patentability whether the skilled artisan can "predict all of the resulting 

phenotypes." But, for argument's sake, the skilled artisan can indeed reasonably 

calculate the percentage of progeny exhibiting the multiflorescence trait. Because the 

multiflorescence trait is dominant and follows Mendelian genetics, the skilled plant 

breeder can predict with reasonable accuracy the percentage of progeny that will exhibit 

the multiflorescence phenotype. Here, because the multiflorescence trait is dominant, at 

least 50% of the Fi (First Filial) generation will have the multiflorescence phenotype. 

Specification, page 16, lines 18-21. Thus, the specification provides ample support for 

the claimed multiflorescence phenotype. 

For at least these reasons, the Examiner's written description rejection is improper 
and should be reversed. 

2. Patentability is analyzed at the time of filing, not during patent 
term. 

By statute, a person shall be entitled to a patent unless the invention was known or 
used by others in this country, or patented or described in a printed publication in this or a 
foreign country, before the invention thereof by the applicant for patent. 35 U.S.C. § 102 
(a). That is, Section 102 makes clear that patentability is assessed at the time of filing, 
not during the patent term of allowed claims. 
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Yet the Examiner maintains her rejection on the grounds that later-arising 

technology may produce another method for developing multiflorescent African Violets. 

Final Office Action, page 4. Specifically, the Examiner alleges "Applicant has invented 

multiflorescent African Violets produced by a specific method and should not be 

permitted to claim all multiflorescent African Violets produced by any method, as it is 

impossible to predict whether or not multiflorescent African Violets could be developed 

by an alternate, non-obvious method during the patent term of the instant claims." Final 

Office Action, page 5, first paragraph. 

The probability of developing a later-rising technology is irrelevant to 
patentability. That is, patentability is assessed as of the filing date, not during patent 
term. Vas-Cath Inc. v. Mahurkar, 935 F.2d 1555, 19 U.S.P.Q.2d 1 1 1 l(Fed. Cir. 1991). 
Here, the filing date sought is that of the '968 application, i.e., January 17, 2002. Thus, 
evidence not probative to what the specification would have conveyed as of January 17, 
2002, is irrelevant to the present issue. Nowhere in the Patent Statutes, Rules, or MPEP 
does patentability hinge on whether a skilled artisan could develop a later-arising method 
analogous to the claims at issue. 

Not only is the Examiner's rejection invalid on its face, but it also defies public 
policy for promoting technological advancements. Applying the Examiner's own 
rationale, no invention would ever be deemed patentable because one could always make 
the argument that it is impossible to predict whether a skilled artisan would develop a 
later-arising technology. For example, in In re Hogan, 559 F.2d 595, 194 U.S.P.Q. 527 
(CCPA 1977), the PTO rejected claims for lack of enablement after concluding that, in 
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view of later-arising technology, the claims were broad enough to embrace certain later- 
arising embodiments that were not enabled by the application. The Court of Customs and 
Patent Appeals reversed the PTO, holding that it was enough that the application enabled 
the claims as construed in light of the state of the art at the time of filing. Hogan, 559 
F.2d at 606; 194 U.S.P.Q. at 540. As the court explained, "the use of a subsequently- 
existing improvement to show lack of enablement in an earlier-filed application on the 
basic invention would preclude issuance of a patent to the inventor of the thing improved, 
and in the case of issued patents, would invalidate all claims ... therein." Hogan, 559 
F.2dat606, 194 U.S.P.Q. at 538. 

In the present case, the Examiner attempts the revive, under the guise of a written 
description rejection, the PTO's disturbing position in Hogan. This attempt is most 
certainly as improper now as it was at the time of Hogan, and the rejections should be 
reversed. 
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VIII. CONCLUSION 



Wherefore, Appellant prays that the Honorable Board reverse the outstanding 



final rejection. 
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CLAIMS APPENDIX [37 C.F.R. § 41.37(C)(1)(VIII)] 

1 . An African Violet plant comprising at least one leaf axil that produces more than 
one flower stem. 

2. The African Violet plant of claim 1 wherein the leaf axil produces at least 3 
flower stems. 

3. The African Violet plant of claim 1 wherein the leaf axil produces at least 4 
flower stems. 

4. Not Appealed. 

5. A method of producing an African Violet plant having at least one leaf axil with 
more than one flower stem and a second desirable trait, the method comprising the steps 
of crossing, as the male or female parent, a first African Violet plant that has at least one 
leaf axil with more than one flower stem, with a second African Violet plant having a 
second desirable trait but only 1 flower stem on any leaf axil, and selecting progeny that 
have at least one leaf axil with more than one flower stem and the second desirable trait. 

6. The method according to claim 5, wherein the second desirable trait is selected 
from the group consisting of flower color, leaf color, disease resistance, leaf size and 
growth habit. 

7. African Violet seeds produced by the method of claim 5, wherein the seeds 
produce a plant comprising at least one leaf axil that has more than one flower stem. 
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8. A method of increasing the number of flower stems per leaf axil in a African 

Violet plant comprising the steps of crossing a first plant that exhibits the 

multiflorescence trait with a second plant that exhibits the multiflorescence trait and 

selecting progeny from the cross that produce more flower stems per leaf axil than either 

parent. 
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EVIDENCE APPENDIX [37 C.F.R. § 41.37(C)(l)(ix)] 

The following pages contain the following documents: 

Exhibit A: Declaration under 35 U.S.C. § 1.132, filed November 23, 2003 (2 



Exhibit B: U.S. Patent No. 5,684,225, issued November 4, 1997 (40 pages). 
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RELATED PROCEEDINGS UNDER [37 C.F.R. § 41.37(C)(1)(X)] 



Not Applicable. There are related proceedings. 
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EXHIBIT A 





Atty. Dkt. No. 030502-0147 



IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



In re patent application of 
Reinhold HOLTKAMP, Sr. 



Group Art Unit: 1661 



Serial No. 10/046,968 



Examiner: W.Haas 



Filed: January 1 7, 2002 



For: 



MULTFLORESCENCE TRAIT IN AFRICAN VIOLETS 



DECLARATION UNDER 35 U.S.C. § 1.132 



I, Richard Peet, the attorney of record in the present application, declare that at least 
2500 seeds from the cross of African Violet 'SB 4-2 Muflo' with African Violet'P6/6' were 
deposited on January 16, 2002 at the American Type Culture Collection (ATCC) (10801 
University Blvd., Manassas, VA, a Budapest Treaty recognized depository which affords 
permanence of the deposit, and accorded ATCC Accession No. PTA-3982. A copy of the 
deposit receipt is enclosed for convenience. 

I confirm that the deposited seeds are specifically identified in this application as filed. 
I further confirm that during the pendency of the patent application access to the deposited 
seeds will be allowed to those persons properly designated by the Commissioner of Patents 
and Trademarks: that the deposited seeds will be replaced should it die or be destroyed during 
the enforceable life of any patent issued out of this patent application, for five years after the 
last request for a sample of the deposited seeds or for thirty years, whichever is longer; that 
upon issuance of a patent, applicant will irrevocably remove all restrictions to access to the 
seeds for the duration of the deposit; and that maintenance charges for the duration of the 
deposit will be paid. 





Attorney for Applicant 
Registration No. 35,792 



ATCC 



10801 University Blvd * Manassas, VA 201 10-2209 * Telephone: 703-365-2700 • FAX: 703-365-2745 



BUDAPEST TREATY ON THE INTERNATIONAL RECOGNITION OF 
THE DEPOSIT OF MICROORGANISMS FOR THE PURPOSES OF PATENT PROCEDURE 



INTERNATIONAL FORM 



RECEIPT IN THE CASE OF AN ORIGINAL DEPOSIT ISSUED PURSUANT TO RULE 7.3 
AND VIABILITY STATEMENT ISSUED PURSUANT TO RULE 10.2 

To: (Name and Address of Depositor or Attorney) 

Reinhold Holtkamp 
6011 Martingale Lane 
Brentwood, Tennessee 37027 

Deposited on Behalf of: International Plant Breeding AG. Koenizstrasse 230 CH-3097 Liebefeld SWITZERLAND 

Identification Reference by Depositor: Patent Deposit Designation 

Saintpaulia Ionantha-" African Violet": SB4-2/P6-6 muflo PTA-3982 

The seeds were accompanied by: _ a scientific description a proposed taxonomic description indicated 
above. The seeds were received January 16. 2002 by this International Depository Authority and have been 
accepted. 

AT YOUR REQUEST: X. w * will inform you of requests for the seeds for 30 years. 

The seeds will be made available if a patent office signatory to the Budapest Treaty certifies one's right to 
receive, or if a U.S. Patent is issued citing the seeds and ATCC is instructed by the United States Patent & 
Trademark Office or the depositor to release said seeds. 

If the seeds should die or be destroyed during the effective term of the deposit, it shall be your responsibility 
to replace them with viable seeds of the same. 

The seeds will be maintained for a period of at least 30 years from date of deposit, or five years after the most 
recent request for a sample, whichever is longer. The United States and many other countries are signatory 
to the Budapest Treaty. 

The viability of the seeds cited above was tested January 20. 2003 . On that date, the seeds were viable. 
International Depository Authority: American Type Culture Collection, Manassas, VA 201 10-2209 USA. 
Signature of person having authority to represent ATCC: 




Date: February 11. 2003 



cc: Richard C. Peet 
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ABSTRACT 



New, distinct and stable cultivars of double-flowering New 
Guinea Impatiens (NGI) are disclosed. Double-flowering 
NGI produce one or more flowers with at least seven full or 
partial petals per flower. Double-flowering NGI cultivars are 
disclosed in which substantially all the flowers produce at 
least 7 full or partial petals per flower. The double-type 
flower characteristic has been successfully bred into all 
single-type (5 petals per flower) or semi-double-type (6 
petals per flower) NGI cultivars thus far tested. The double- 
type flower characteristic has been combined with many 
desirable NGI traits including different flower colors, leaf 
colors, leaf variegation, and growth habits. Methods for the 
reliable breeding of the double-type characteristic into 
diverse single-type or semi- double-type NGI genetic 
backgrounds, as well as methods for increasing the degree of 
doubleness per flower or plant, are disclosed. 

8 Claims, 25 Drawing Sheets 
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DOUBLE-FLOWERING NEW GUINEA 
IMPAHENS 

This is a continuatioD of application Ser. No. 07/910.905 
filed Jul. 10, 1992, now U.S. Pat. No. 5399,798. 

FIELD OF THE INVENTION 

Hie present invention relates to new, distinct and stable 
cultivars of double-flowering New Guinea Irapatiens (NGI). 
Double-flowering NGI cultivars produce an inflorescence 
containing one or more flowers having at least seven full or 
partial petals per flower. NGI cultivars normally produce 
flowers having 5 petals (single-type) or rarely 6 petals 
(semi-double-type). 

The present invention relates to double-flowering NGI 
cultivars which produce an inflorescence wherein substan- 
tially all the flowers have at least 7 full or partial petals per 
flower. The double-type flower characteristic can be bred 
into diverse single-type or semi-double-type NGI genetic 
backgrounds. The double-type flower characteristic can be 
combined with many other known and desirable NGI char- 
acteristics including different flower colors, flower forms, 
leaf colorations, growth habits, etc. 

The present invention also relates to methods for the 
breeding of the double-type characteristic into single-type or 
semi-double-type NGI cultivars. The present invention also 
relates to methods for increasing the degree of doubleness 
per flower or plant 

BACKGROUND OF THE INVENTION 

Irapatiens has become an increasingly important orna- 
mental crop. In 1970, in order to increase the gerroplasm 
pool for this crop, the U.S. Department of Agriculture 
introduced 23 Irapatiens from New Guinea, 1 from Celebes 
and 1 from Java. H. F. Winters, Am. Hotic, 52, 923 (1973). 
New Guinea Irapatiens (NGI) encompasses a group of 
interbreeding species that include L schlecteri Warb,, L 
herzogii YL Schum, /. linearifolia Warb., /. moo re ana 
Schltr., /. hawkeri Bull, and other species of the same 
geographic origin which are interfertile. NGI are diverse 
phenotypically, producing large flowers with colors ranging 
from white to various shades of lavender, red, pink and 
orange. The leaves are of various shapes and sizes, with and 
without variegations. C. Grey-Wilson, Kew Bulletin, 34, 661 
(1979). Although diverse phenotypically, members of NGI 
are interfertile and generally have a 2n chromosome number 
of 32. T. Arisumi, /. Hered., 64:77 (1973). 

Java and Celebes Impatiens are known as /. platypetala 
lindl. and /. platylpetala aurantiaca Steen, respectively. K. 
Hah et al., Scientia Horticulturae, 32, 307 (1987). The 
introduced species from New Guinea, Celebes and Java 
generally have been found to cross readily among 
themselves, even though their somatic chromosome num- 
bers vary, D. W. Pasutti et aL, Can. /. BoU 58, 384, (1980); 
J. L. Weigle et al., Acta Horticulureae, 63,109 (1976); A. R. 
Beck et al., Can. /. Bot, 52, 923 (1974); T. Arisumi, 
HortScience, 95:478 (1974). 

The expected merger of New Guinea, Celebes and Java 
into Impatiens of African origin, such as the Sultana Impa- 
tiens (/. wallerana), has not occurred because of incompat- 
ibility barriers. A. R. Beck et aL, Can. J, Bot., 52, 923 
(1974). Despite incompatibility with Impatiens of African 
origin, NGI cultivars have become popular in their own right 
as ornamentals. The NGI group produces a wider array of 
leaf variegation and larger flowers with more brilliant colors 
than the nonvariegated and seed-propagated species of Afri- 
can origin. 
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L. C. Stephens, HortScience, 20, 362 (1985), which is 
incorporated herein by reference, teaches methods for the in 
vitro propagation of NGI that offers the advantages of a 
continuous source of vegetative shoots and the production of 

5 more shoots per unit of time than traditional vegetative 
propagation methods. K. Han et al., Scientia Horticulturae, 
32, 307 (1987), which is incorporated herein by reference, 
teach methods for the in vitro propagation of Celebes, Java, 
and NGI and interspecific hybrids of Celebes or Java and 

10 NGI. 

Commercial bedding Impatiens of African origin, such as 
/. wallerana, are known which produce more than 5 petals 
per flower (Plant Patent No. 7,690). NGI cultivars, however, 
typically produce flowers having five petals per flower. The 

15 cultivar "Aurora", described in Plant Patent No. 6298, has 
been observed to occasionally, but not consistently, produce 
flowers having a sixth small partial petal per flower. The 
breeding of NGI cultivars which produce one or more 
flowers having at least seven petals per flower would offer 

20 a choice of unique flower form to compliment the presently 
available and popular NGI cultivars having five petals per 
flower. 

SUMMARY OF THE INVENTION 

25 An object of the present invention is to provide New 
Guinea Impatiens cultivars having one or more double-type 
flowers with at least seven full or partial petals per flower. 

An object of the present invention is to provide New 
Guinea Impatiens cultivars which produce an inflorescence 
wherein substantially all the flowers are double-type with at 
least 7 full or partial petals per flower. 

Another object of the present invention is to provide 
methods for the breeding of the double-type flower charac- 

35 tens tic into diverse single-type or semi-double-type New 
Guinea Impatiens genetic backgrounds. 

An object of the invention is to provide a method for 
breeding double-flowering New Guinea Impatiens plants 
that produce one or more flowers with at least 7 full or partial 

40 petals per flower comprising the steps of (a) crossing a first 
semi-double-type plant, either as the male or female parent 
to (i) a second semi-double-type plant; (ii) a double-type 
plant; (iii) a single-type plant having doubleness in its 
genetic background; (b) selecting Fl progeny that are single- 

45 type, semi-double-type or double-type; (c) crossing said Fl 
progeny that are single-type, semi-double-type or double- 
type to (i) a second double-type plant; (ii) a third semi- 
double-type plant; (iii) a second single-type plant having 
doubleness in its genetic background; or (iv) a second 

50 single-type plant having no known doubleness in its genetic 
background and (d) selecting double-flowering progeny. The 
second single-type and double-type plants, or first, second 
and third semi-double-type plants are the same or different 
cultivars. 

55 Another object of the invention is to provide a method for 
the breeding of double-flowering New Guinea Impatiens 
plants that produce one or more flowers with at least 7 full 
or partial petals per flower comprising the steps of (a) 
crossing a first double-type plant, either as the male or 

60 female parent to (i) a semi-double-type plant; (ii) a second 
double-type plant; (iii) a single-type plant having doubleness 
in its genetic background; or (iv) a single-type plant with no 
known doubleness in its genetic background; (b) selecting 
Fl progeny that are single-type, semi-double-type or 

65 double-type; (c) crossing said Fl progeny that are single- 
type, semi-double-type or double-type to (i) a third double- 
type plant; (ii) a second semi-double-type plant; (iii) a 
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second single-type plant having doubleness in its genetic which have at least 7 petals per flower. The greater the 

background; or (iv) a second single-type plant with no degree of doubleness per plant, the higher is the percentage 

known doubleness in its genetic background; and (d) select- of total flowers produced by the plant which have at least 7 

ing double-flowering progeny. The first, second and third full or partial petals per flower. 

double-type plants, or first and second single-type or semi- 5 As already noted, double-type NGI cultivars are geneti- 

double-type plants are the same or different cultivars. cally stable, as evidenced by the stability of the trait through 

An additional object of the present invention is to provide both asexual propagation and sexual crosses. Depending 

methods for increasing the degree of doubleness per flower upon the cultivar, however, the degree of doubleness per 

or plant in selected New Guinea Impatiens cultivars. flower or plant may be adversely affected by environmental 

io stress factors, without any variance in the genotype of the 

BRIEF DESCRIPTION OF THE DRAWINGS plant Environmental stress factors which adversely affect 

Hie file of this patent contains at least one drawing ? oweri °* of , NGI P^nts generaUy such as high 

executed in color. Copies of this patent with color drawing te^atures low soil fertility or water stress, may 

(s) will be provided by the Patent and Trademark Office 15 adversely affect ^ 

upon request and payment of the necessary fee. 15 Most notably, the degree of doubleness per flower or plant 

* „ . . . may decline with increasing temperatures, especially in the 

FIG. 1. New Guinea Impatiens cultivar 89-717-1 which e of 3Q o Q ^ a5ove . NGI cuJlivars have beeD suc . 

produces single-type flowers having five petals per flower. cessfully sdec ted, as reported herein, in which the degree of 

FIG. 2. New Guinea Impatiens cultivar 90- 132-2 which doubleness per flower or plant is not greatly affected by high 

produces double-type flowers in which substantially all 20 temperature. Among cultivars in which the degree of 

flowers have 8-10 petals per flower. The photograph is of doubleness per flower or plant is adversely affected by 

90-132-2 flowering during the summer. temperature, however, the degree of doubleness is restored 

FIG. 3 (A-I). Genealogy of double-type cultivar 90-132- with removal of the environmental stress factor(s). 

2. For each cross the male parent is shown above the female NGI, Java and Celebes are crossed using known and 

parent 25 conventional methods. Plants to be crossed are usually 

FIG. 4 (A-K). Genealogy of double-type cultivar 90-139- grown in 25 cm pots containing a porous peat styrofoam 

14. For each cross the male parent is shown above the female artificial soil. The plants are grown at 65°-68° F. night 

parent temperature and 3 000 to 4000 foot candles of light They are 

FIG. 5. New Guinea Impatiens cultivar 90-139-14 which 30 watered with a solution containing 250 parts per million 

produces double-type flowers in which substantially all (PP m ) nitrogen, 75 ppm potassium and 250 ppm phospho- 

flowers have 9-10 petals per flower rous * Trace elements are added to the soil mix. Crosses can 

HG. 6. A front view of a representative double-type j» «» de *ronghout the year. The nicest success rate, 

flowerfromcultivar90-132-2.Thrphotographisofaflower £ owev ?' * observed dmng cooler winter months. The 

to , , . „ flower to be used as the female parent is not emasculated. 

taken from 90-132-2 flowering during the summer. 35 _ , _ . r A , ^ ^ , 

_ ... r Emasculation is not necessary because the stigmatic surface 

FIG. 7. A back view oi 1 Representative double-type 0 f me pisoU is not receptive when me anmer hood that covers 

flower from cultivar 90-132-2. The photograph is of a flower ^ pistil is pollen. The anther hood is removed if 

taken from 90-132-2 flowering during the summer. it ^ ^und the pistil before pollination. Depending upon 

DETAILED DESCRIPTION ^ e envu * onmenta l conditions, the stigmatic surface is recep- 

^l, ^ w Mi 40 £ Ve f or J to 2 days following the loss of the anther hood. 

As used herein, "single", "single-type", or "singleness" Under warmer temperatures, particularly above 75° F., the 

are each defined as the typical New Guinea Impatiens (NGI) period of pollen receptivity decreases rapidly after loss of 

plant which produces flowers having five petals per flower the anther hood. 

or the typical NGI flower which has five petals. Flowers to be used as the source of male parent pollen are 

As used herein, "serai-double", "semi-double-type", or picked from' the plant and used to pollinate from 3 to 5 

"semi-doubleness" are each defined as a NGI plant which flowers of the same cross combination. Pollen is shed from 

produces one or more flowers having a sixth full or partial the center of the anther hood and this is the area which is 

petal per flower or a NGI flower which has a sixth full or applied to the stigmatic surface. In this fashion, an abun- 

partial petal ^ dance of pollen is delivered to the stigmatic surface. A tag 

As used herein, "double", "double-type", "double- is placed on each pollinated flower on which is recorded the 

flowering", or "doubleness" are each defined as a NGI plant date of pollination and the identity of male and female 

which produces one or more flowers having at least 7 full or parents. 

partial petals per flower or a NGI flower which has at least The seed pods from successful pollinations are placed in 

7 full or partial petals. Double-flowering NGI cultivars are 55 glasine bags approximately three weeks after pollination, 

genetically stable. Double-flowering cultivars can be stably The glasine bags catch seeds released upon explosion of the 

reproduced by means of asexual propagation. The charac- seed pods at ripening. Ripening of the seed pods occurs 4 to 

teristic of doubleness can be predictably bred into diverse 5 weeks after pollination, depending upon the environmental 

single-type and semi-double-type NGI genetic backgrounds. conditions. Cool and cloudy weather increases the time 

As used herein, the "degree of doubleness per flower" is 60 required for ripening of the seed pods. The collected seeds 

defined as a measure of the number of extra full or partial are cleaned by hand. The seeds are separated from the pod 

petals per flower produced beyond the number five normally chaff and stored in glasine bags. The seeds must be planted 

found on NGI cultivars. The greater the degree of double- within approximately 90 days of seed pod ripening because 

ness per flower, the greater the number of full or partial seed viability decreases rapidly. 

petals produced per flower. 65 Flowers from semi-double-type or double-type cultivars 

As used herein, the "degree of doubleness per plant" is maintain functional male and female organs. The incorpo- 

defined as a measure of the number of flowers per plant ration of the double-type trait into other NGI cultivars, 
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therefore, has been possible. Doubleness has been incorpo- All double4ype cultivars thus far tested have been found to 

rated into cultivars with many different flower colors, be stable through asexual propagation. Cuttings for asexual 

including cultivars with tricolor flowers (Tables IV, V, DC and propagation can be taken at any time of the year and no 

XI). Doubleness has been incorporated into cultivars with special hormones or soil mixtures are used It is also 

solid green foliage, green and yellow variegated foliage, 5 expected that NGI double-type cultivars can be produced as 

dark green foliage, dark green and yellow variegated foliage, progeny from sexual crosses and sold as seed. Methods for 

dark purplish leaves, dark purplish and cream variegated me st °rage of NGI seed under low oxygen and moisture 

foliage, more than one flower per leaf axil, semi-dwarf habit, conditions for sale in coinmercial trade are well known, 

tall stature, upright growth habit, mounded growth habit, etc. Tne semi-double NGI variety 83-407-1 was first discov- 

Doubleness, therefore, has been successfully incorporated 10 aed a*™^ *e seedling population resulting from the 

into many different NGI genetic backgrounds and combined cross of Mikkelsen cultivar 82-581-1 to the cultivar 

with a wide range of known and desirable NGI character- V 0l ^^l ****** * Plant Patent No. 5126. The selec- 

i s ft cs ' Uon 83-407-1 produces, under ideal growing conditions, 

_ , * . „ . light pink flowers with a single, underdeveloped, sixth petal. 

Plants carrying genes controlling the double-flowering y^s selection did not grow vigorously and produced 

phenotype can be selected from any NGI population by 15 severely curled and crinkled leaves. Approximately 10-20% 

means of identifying aplanthaving oneor more flowers with 0 f the flowers produced by 83-407-1 had a sixth petal. 

6 petals per flower. The NGI population may be a single A breeding program was undertaken, using 83-407-1 as 

species, or a population of plants composed of two or more starting material, having the goal of selecting new and 

species within the NGI group. The frequency with which unique double-type NGI cultivars. This goal was accom- 

plants having one or more flowers with 6 petals per flower *o plished by means of crossing 83-407-1 with selected NGI 

occur within a NGI population comprised of interbreeding cultivars having characteristics of flower color, leaf 

species was determined. The NGI population of interbreed- variegation, etc. that were desired in the breeding program, 

ing species included /. schlecteri Warb., / moo re ana Schltr., Progeny were initially selected having one or more flowers 

/ herzogii K. Schum., / Unearifolia Warb. and / hawked with at least 6 full or partial petals per flower. Breeding of 

Bull A total of 12 plants having one or more flowers with 25 N< 31 cultivars having an increased degree of doubleness per 

6 petals per flower was found among 8,000 plants screened flower or plant was accomplished by means of recurrent 

in the breeding population. Any one of the plants identified selection. Progeny with increased doubleness per flower or 

in the NGI population that has one or more semi-double- P lant were selected md incorporated into the breeding 

type flowers can be used as a source of double-type genes in program, 

a breeding program having the goal of producing new 30 ^ breeding program also included outcrossing to 

double-flowering NGI varieties, increase genetic diversity, incorporate desirable NGI traits, 

A plant with one or more semi-double-type flowers is 311(1 to ^ cu f*ent inbreeding depression. The breeding 

identified in a NGI population and used to breed new V 0 ®*™ included backcrossing to 83-407-1, or other 

double-flowering NGI varieties by selfing over a number of sdected durm S me breedin g program, 

generations with periodic outcrossing to circumvent 35 ^ «* ce *ng program also included sibcrossing among the 

inbreeding depression and to introduce desirable traits into ?°? ? ny from to touble-types. The genealogies of 

the breedhig^ogram. The doubleness trait can bS£X ^uble-type ^vars 9*132-2 ^ 90-139-14, produced 

the breeding population by means of recurrent selection. * e T?* 8 me *? d 1 de *S* d ^ &°Y n 111 

. lA « , . „ Flub. 3 and 4, respectively. All crosses were made by 

Ateni^ conventional method described in detail hereinabove, 
with 6 petals per flower can be crossed with another inde- . ^. DO ' t . . / , 

pendently identified semi-double-type or double-type selec- ™* , - T ^° MCd £ 2T L" ^ 

tion. Progeny from this cross having desirable chaxacteris- T 7^ ^ 

tics can then be selfed to intensify expression of the f ^ ^^^Il^'K^^ 

doubleness trait, with periodic outcrossing to circumvent AK fem f* ^ wth 14 <*f^t NGI sm^e^ cultivars 

inbreeding depression and to introduce desLble character- 45 and 12 of these crosses set seed, ^^^"f 7-1 was 

istics into the breeding program ^^^•"f' ^ T *5 the «efflng 

j. . ^ . - A . r r: . , ' . . of 83-407- 1. Single and semi-double-types were obtained 

•A ^r SS ?? u e m T* UOe ^ from outcrossing 83-407-1. Semi-double-type progeny were 
mterspeafic hybrids made between ^Celebes or Java and NGI selected which ^ oduced one or more floW ek with a 6th full 
double-type cultivars. A sdected NGI double-type cultivar is 50 or partial petal (generation 1). Semi-double-type progeny 
crossed, using convenUonal m^ods, as either the male or froTgener^on 1 were selfed. Seedlings produced from the 
female parent, to a selected Celebes or Java parent The Fl selfin | of ^ p^y were weak and of 
progeny are then scored for the double-type phenotype. m& breeding merit Selected single and semi-double-type 
It is expected that the degree of doubleness per flower or progeny were backcrossed to 83^07-1. Additionally the 
plant can be predictably increased in any NGI background 55 selected single and semi-double-type progeny were crossed 
using the methods herein described. Recurrent selection for to cultivars with bicolored flowers and multiple flowers per 
progeny with an increased degree of doubleness has dra- node in an attempt to increase the genetic diversity into 
maticaUy increased the degree of doubleness per flower or which doubleness was incorporated. Seeds obtained from 
plant in diverse NGI genetic backgrounds. Intermating of these crosses were collected, sown and progeny selected 
superior genotypes which exhibit increased doubleness 50 (generation 2). Several selections were made which pro- 
through repeated generations has resulted in the selection of duced one or more flowers with 7 to 8 petals per flower 
cultivars with an increasing degree of doubleness per flower Selection 85-117-1, and its sibling 85-117-2, were parents in 
and plant Periodic outcrossing is done during the breeding most of the best doubleness selections obtained in the next 
programs ordertomfroduc^ scries 0 f crosses. Selection 85-117-1 is found in the gene- 
circumvent inbreeding depression. 65 of 9Q.i39.i4 ^ 4) . Selection 85-117-2 is found in 
It is expected that any selected double-type NGI cultivar the genealogies of both 90-132-2 (FIG. 3) and 90-139-14 
can be produced commercially through asexual propagation. (FIG. 4). 
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Crosses were made among the best selections for semi- Other stable cultivars of interest were isolated through the 

doubleness and doubleness and the seeds produced were breeding program described above. These cultivars display 

sown. The seedling population which resulted showed a variety of phenotypes. CuMvar 90-1000-2 has white 

improvementforplanttype and habit but very little progress *| owers ^J™. 5 to 6 cm in diameter. Substantially all the 

• „.„ A V* ™ a***,-* ™ c flowers in the inflorescence have 10 full petals that he flat 

in increasing the degree or doubleness per flower or plant 5 . - ~. a , tt<1 „ 00 0 _ MO „ „ -f, - „ 

. *z i\ when fully open. The leaves are green with cream vanega- 

(generation 3). tion md ^ plant ^ a m0 unded habit Cultivar 90- 1029-1 

Once again, crosses were made among the best selections has light pink petals with white near the eye radiating out 

for semi-doubleness and doubleness. The original selection into the petal. The flowers are 5 to 6 cm in diameter and 

83^07-1 was included in these crosses. Additionally, the substantially all the flowers in the inflorescence have 10 full 

cultivars 'Mirac^ (Plant Patent No. 6309), 4 Comer (Plant i° Petals that lie flat when fully open. The leaves are green 

Patent No. 5920) and 'Dawn' (Plant Patent No. 5775) were ***** variegation and the plant has a mounded growth 

included in these crosses in order to introduce missing ^5?" ****** * , , _ m 

leaf curling and crinkling among ft e double and sam- inflorescence have 10 petals but often some of the extra 

double selections Progeny were selected that exhibited an 15 ^ ^ ^ petals. As a consequence the flowers appear 

increase in the degree of doubleness per flower or plant because ^ partial petals tend not to lie flat. The 

(generation 4). One selection obtained in generation 4, leaves m *j e&n without variegation and the plant has a 

87-1002-2, a product of the cross of 86-117-1 to 85-113-1, semi-upright growth habit Cultivar 90-1129-2 produces 

was a parent in most of the best doubleness selections salmon-orange flowers that are 5 to 6 cm in diameter. The 

obtained in the next series of crosses. The selection 20 inflorescence contains flowers having 7 to 10 petals. The 

87-1002-2 is found in the genealogies of both 90-132-2 extra petals are partial or full thereby giving the flower a 

(FIG. 3) and 90-139-14 (FIG. 4). tufted appearance. The leaves are green without any varie- 

Crosses were made among the best double-type selections gation and the growth habit of the plant is mounded, 

from generations 3 and 4. Progeny were selected that h the manner described above, the doubleness trait has 

exhibited an increase in the degree of doubleness per flower 25 been successfully fixed in the breeding material so that 

or plant (generation 5). Among the progeny that were doubleness can be easily and predictably bred into diverse 

produced, selection 88-781-1, a product of the cross of NGI genetic backgrounds. Doubleness has been successfully 

87-1002-2 to 87-995-4. and selection 88-782-1, a product of fcmihtoed with a large number of desirable NGI character- 

the cross of 87-993-1 to 87-1002-2, were parents in most of *** *™* colorsjrowth habits leaf 

the best doubleness selections obtained ii the next genera- 30 colors, leaf vaj^gatioiis, etc. Several strategies are avaflable 

^ c i *z oo no* i • c a ' »u i 47 by means of which doubleness can be successfully bred into 

2£j?2S I: c i « T^fi ° f ne f*y of diverse single-type or semi-double-type genetic back- 

90-132-2 (FIG 3) Sdedton 88-782-1 is found in the ^ ^ strategies ^ be ^ f 0 incr ease the 

genealogy of 90-139-14 (FIG. 4). degree of doubleness per flower or plant and to combine 
Crosses were made among the best selections from gen- 35 doubleness with other desirable NGI characteristics. A 
erations 3-5. In addition, some single-type selections were double-type plant is crossed, either as the male or female 
included in these crosses in order to introduce other colors parent, to a single-type or a semi-double-type and Fl prog- 
and characteristics into the doubleness breeding program. eny are selected. The Fl progeny may include double-types. 
Selection 88-781-1 was used four times as the male parent Selected progeny can be crossed to another double-type, a 
in these crosses. Selection 88-782-1 was used eight times as ^ semi-double-type or a single-type with doubleness in its 
the male parent, and once as the female parent, in these genetic background. The second double-type can be the 
crosses. No viable seeds were obtained when 88-782-1 was double-type parent (backeross) or another double-type of 
used as the female parent Stable progeny were obtained in g enetic background. Progeny are selected having 
which substantially all the flowers in the inflorescence were one <* more flowers with 7 or more petals per flower, 
double-type (generation 6). Alternatively, a double-type plant is crossed, either as the 
« . x . . ^ , . . 45 male or female parent, to second double-type and Fl prog- 
Crosses were made among the best selections from gen- e ny selected. The Fl progeny may include double-types. The 
erations 5 and 6. Double-flowering progeny were obtained F l progeny can be crossed to a third double-type, a semi- 
in which substantially all the flowers in the inflorescence double-type or a single-type with doubleness in its genetic 
were double-type (generation 7). A total of 28 selections background. The first, second or third double-type can be 
were made each of which showed stable doubleness. All but 50 different or the same cultivar(s). For example, double-type 
three of these selections had either 88-781-1 or 88-782-1 in selection 90-139-14 was used as either a male or female 
their lineage. Several of these selections exhibited double- parent in crosses with three different double-type cultivars. 
ness at high temperatures (night temperatures above 70° F. All three crosses produced at least one double-type offspring 
for several days) including 90-170-10, 90-132-2 and which produced one or more flowers having at least 7 petals 
90-139-14. Cultivar 90-132-2, isolated in generation 7 as ;set 55 per flower. Of the 79 offspring screened, 60 (76%) were 
forth above, is described in detail in Table I and is shown in double-type. 

FIGS. 2, 6 and 7. The genealogy of 90-132-2 is shown in The following examples are set forth as representative of 

FIG. 3. Cultivar 90-139-14, isolated in generation 7 as set specific and preferred embodiments of the present invention, 

forth above, is described in detail in Table VH and is shown These examples are not to be construed as limiting the scope 

in FIG. 5. The genealogy of 90-139^14 is shown in FIG. 4 ^ of the invention in any manner. It should be understood that 

a ^fpmvi ^,i f :„ ot . fnr oc k™^;™ many variations and modifications can be made while 

A Referred cultivar for use as breeding stock for foe rm ^ ni ^ ^ and of the mveiltion . 

transfer of the double-type characteristic to diverse single- K wxuim »pu am* »^ U1 ^ mvt ™ 

type and semi-double-type NGI genetic backgrounds is EXAMPLE 1 

cultivar 90-132-2. Cultivar 90-132-2 has been deposited at Selection of New Double-type NGI Cultivars by Means of 
the American Type Culture Collection, 12301 Parklawn 65 Crossing a Double-type Cultivar (90-132-2) to a Single-type 

Drive, Rockville. Md., U.S.A., and has been accorded Cultivar (89-717-1) and Backeross ing to the Double-type 

Accession No. 75264. Parent 
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New double-type NGI cultivars were produced by means 
of crossing a selected double-type cultivar to a single-type 
cultivar and backcrossing to the double-type parent NO 
double-type cultivar 90-132-2 was crossed as the female 
parent to NGI single-type cultivar 89-717-1 as the male 5 
parent A detailed description of 90-132-2 and 89-717-1 is 
contained in Tables I and II, respectively. The detailed 
descriptions are based on plants produced in greenhouses in 
Ashtabula, Ohio during the winter season of the year. Plants 
were grown in 15 cm pots and measurements were taken 12 10 
weeks after rooted cuttings were planted. Height measure- 
ments were taken from the soil line of the container. The 
plants were grown with night temperatures at 65°-68° F. and 
day temperatures of 70°-75° F. The plants were grown under 
300(M000 foot candles of light The artificial peat styro- 15 
foam soil mix was watered with a solution containing 250 
ppm nitrogen, 75 ppm potassium and 250 ppm phosphorus, 
supplemented with trace elements. Color references were 
made to the Royal Horticultural Society Colour Chart except 
where general terms of ordinary dictionary significance are 20 
used. The phenotypes of all progeny produced from the 
following crosses were ascertained under the same environ- 
mental conditions and using the same methods. 

TABLE I 25 

Detailed Description of NGI 90-132-2 



Parentage: NGI 90-132-2 is the Product of a controlled 
cross between Mikkelsen Seedling No. 89-768-1 
(female) x Mikkelsen Seedling No. 89-766-1 (male). 
Propagation: 

A. Type cutting. Stem cuttings of 15 mm will 
develop to 4 to 5 cm in length within 18 to 21 
days. 

B. Time to initiate roots. The time required to 
initiate roots is 8-10 days at 23° C. in summer 
and 10-12 days at 20° C. in winter. 

C Rooting habit The rooting habit is heavy and 

fibrous. 
Plant description: 



Form. The form is semi-mounded which is self- 
branched but with a somewhat open branch 
structure. 

Growth Habit This cultivar is intermediate in 
height with flowers over the top of the leaf 
canopy. Hug cultivar grows vigorously and is 
herbaceous. 

Foliage. The foliage is deep green with a 
yellow-green midrib on me top of me leaf. 
There is no variegation. The average mature 
leaf is 10 to 11 cm long and 3.5 to 4.0 cm 
wide. The shape of the leaf is lanceolate with 
an acuminate apex and acute base. The texture 
of the foliage is glabrous both above and 
below. The margins of the foliage are finely 
serrated and finely ciliate. The young foliage 
on the top side is yellow-green (146A) and on 
the underside yellow-green (146B). The mature 
foliage on the top side is yellow-green (147 A) 
and on the underside is yellow -green (147B). 
The venation of the foliage is green in color 
and pinnate. 
description: 



Flowering habits. Flowering is continuous from 
the leaf whorl and occurs in a progressive and 
orderly manner with one flower per leaf axil 
When the last flower in a leaf whorl opens, the 
first flower in the leaf whorl above starts to 
open. It takes 5 to 7 days for a mature bud to 
fully open and the flower may last 2 weeks or 
longer depending on environmental conditions. 
Natural flowering season. Flowering is 
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TABLE I-continued 



Detailed Description of NGI 90-132-2 



indeterminate and continuous. The quantity of 
flowers per plant increases with increasing 
levels of light. 

Flower bud description. The flower bud is 
ellipsoidal and flowers perfect There is a 
reddish-purple cast to the spur with a green 
tip which is 3.0 cm on the mature bud The 
throat is behind the ovary and originates from 
the major sepal 

Flowers borne. Each flower has an individual 
green pedicel which is 3.0 to 33 cm long from 
the whorl typically containing 6 leaves. 
Flowering occurs progressively around the whorl 
as buds and leaves develop. It is normal to 
find one flower per leaf axil 
Quantity of flowers. This cultivar is highly 
floriferous because of the self-branching 
nature of the plant. The flowers are long- 
lasting. Substantially all the flowers per 
plant are double-type having 8-10 petals per 
flower. 

Diameter of flowers. The flowers are 6.0 to 6 J 

Petals. Substantially all the flowers per plant 
are double-type having 8-10 petals per flower. 
The petals are heart-shaped with the keel oi 
the bottom whori of petals being the largest 
The color of the top side of the petals in 
winter when opening is white (155B) near the 
margins with a blush as deep as 56A in the red 
group. This fades to larger areas of 155B and 
a blush of 56B and 56C The color of the 
underside of the petal in winter is mostly 
155B. Under summer conditions the pink 
coloration intensifies both on the top side and 
bottom side of the flower petals. The color of 
the top side in summer on fully opened flowers 
ranges from areas as deep as 55B to 56A in the 
red group to areas of 155D in the white group 
resulting in a streaking effect. The color on 
the underside in the summer ranges from 55B to 
56A in a streaking effect to small area of 155D 
usually near the edge of the petals. The 
midrib of the petals is 56A and the area near 
the midrib of the standard is 146 A in winter 
and 146C in summer. There is only one true 
standard in the lower whorl and there is no 
petal in the upper whorl mat is like a 
standard. There are two sets of wing petals. 
The keel of the lower whorl has 2 normal keel 
petals and the upper whorl has 2 keel petals 
together with a third keel- like petal 
Reproductive organs. The flower contains 5 
stamens. The anther shape is hooded with a 
cream color and the pollen color is cream. The 
pistils have a stigma with 5 segmented columns 
which are greenish-white in color. The style 
color is greenish-white. The ovaries number 5 
and are 6 mm in size at maturity and green in 
color. 



Disease resistance. This cultivar does not 
appear to be particularly sensitive to disease 
or insect infestation. 



TABLE n 



Detailed Description of NGI 89-717-1 



Parentage: NGI 89-717-1 is the product of a controlled 
cross between Mikkelsen Seedling No. 88-690-2 
(female) x Mikkelsen Seedling No. 86-171-3 (male). 
Propagation: 

A. Type cutting. Stem cuttings of 15 mm will 
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TABLE Il-continued 



TABLE H-continucd 



Detailed Description of NGI 89-717-1 



Detailed Description of NGI 89-717-1 



develop to 4 to 5 cm in length within 18 to 21 
days. 

B. Time to initiate roots. The time required to 
initiate roots is 8-10 days at 23° C. in summer 
and 10-12 days at 20* C. in winter. 

C. Rooting habit. The rooting habit is heavy, 
fibrous, and numerous. 

Plant description: 

A. Form. The form is compact and mrwiryj^ with 
excellent self-branching. 

B. Growth Habit. This cultivar flowers over the 
top of the leaf canopy, grows vigorously and is 
herbaceous. 

C. Foliage. The foliage is dark green with cream 
variegation ground the reddish midrib at the 
basal end of the leaf. The average mature leaf 
is 10 to 11 cm long and 4.0 to 4.5 cm wide. 
The shape of the leaf is lanceolate with an 
acuminate apex and acute base. The texture of 
the foliage is glabrous on both the upper and 
lower surfaces. The margins of the foliage are 
finery serrated and finely ciliate. The young 
foliage on the top side is yellow-green (146A) 
and on the underside is yellow-green (146B). 
The mature foliage on the top side is yellow- 
green (147 A) with variegation (13B) and the 
color on the underside is yellow-green (147B). 
The venation of the foliage is green in color 
BTvi pinnate. 

Flowering description: 

A. Flowering habits. Flowering is continuous from 
the leaf whorl and occurs in a progressive and 
orderly manner with usually two flowers per 
leaf axil. All first flowers in a whorl open 
before the second flower in the leaf axil of 

the whorl. When second flowers of a leaf axil 
start to open the first flower of a leaf axil 
of the whorl above starts to open. It taxes 5 
to 7 days for a mature bud to fully open and 
the flower may last 2 weeks or longer depending 
on envirormental conditions. 

B. Natural flowering season. Flowering is 
indeterminate and continuous. The quantity of 
flowers per plant increases with increasing 
levels of light 

C Flower bud description. The flower bud is 
ellipsoidal and flowers perfect. The spur is 
reddish-purple with a green tip up to 43 cm 
long on the mature bud. The throat is behind 
the ovary and originates from the major sepal. 

D. Flowers borne. Each flower has an individual 
reddish pedicel which Is 4.0 cm long from a 
whorl of 4 to 5 leaves. Flowering occurs 
progressively around the whorl as buds and 



5 leaves develop. Most leaf axils have two 

flowers. 

E. Quantity of flowers. This cultivar is highly 
floriferous because of the self-branching 
nature of the plant The flowers are long- 
lasting and with 2 flowers per leaf axil mere 

10 are flowers open at 3 leaf wharfs at a time. 

F. Diameter of flowers. The flowers are 6.0 to 6.5 
centimeters in diameter. 

G. Petals. The number of petals per flower is 5. 
The petals are heart-shaped with the standard 
being the largest. The color of the top side 
of the petals in winter when opening is in the 
red-purple group (74 A). This color fades to 
74B. The color of the underside of die petal 
is also in the red-purple group (74C). The 
standard is 4.0 cm wide and 3.0 cm long with 2 
unequal lobes that are shallow cut. The wings 
are 2.25 cm and 3.5 cm long with 2 unequal 
lobes that are shallow cut. The keel is 3D cm 
wide and 3X> cm long with 2 unequal lobes that 
are deeply cut. 

H. Reproductive organs. The flower contains 5 
stamens. The anther shape is hooded and its 
color is cream with a reddish tint The pollen 
color is cream. The pistils have a stigma with 
5 segmented columns which are greenish-white in 
color. The style color is whitish-green. The 
ovaries number 5 and are 6 mm in size at 
maturity and green in color. 

L Disease resistance. This cultivar does not 

appear to be particularly sensitive to disease 
or insect infestation. 
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35 Seven semi-doubles, having one or more flowers with 6 
full or partial petals per flower, and 12 single-type progeny 
were observed among the 18 Fl progeny obtained from the 
cross of 90-132-2 to 89-717-1. A total of 12 backerosses 

40 were made to the double-type parent 90-132-2. Six different 
Fl progeny were each used once as the male and once as the 
female parent For each of the progeny produced mom these 
backerosses, the petal number of the flower(s) with the 
highest number of petals per flower was recorded. Both full 

45 and partial petals were counted. The results are shown in 
Table IH Of the 482 progeny obtained, 72 (14.9%) were 
single-type, 40 (8.2%) were semi-double, 344 (71.4%) were 
double-type, and 26 (5.4%) failed to bloom. A significant 
number of plants produced one or more flowers with 12 
petals per flower (1.7%). 



TABLE m 



Analysis of Progeny Resulting from Backcross of Fl Progeny to the Double-Type Parent 90-132-2: 
Number of Progeny in Each Petal Number Category 



HIGHEST NUMBER OF PETALS/FLOWER 



NO 



TOTAL 



FAMILY 


FEMALE 


X 


MALE 


5 


6 


7 


8 


9 


10 


11 


12 


BLOOM 


ELAN 


91-1300 


90-132-2 


X 


90-1219-1 


0 


3 


12 


5 


5 


9 


1 


0 


1 


36 


91-1301. 


90-132-2 


X 


90-1219-2 


4 


2 


4 


5 


1 


4 


1 


1 


5 


27 


91-1302 


90-132-2 


X 


90-1219-4 


10 


10 


9 


5 


4 


3 


0 


0 


3 


44 


91-1303 


90-132-2 


X 


90-1219-8 


3 


3 


10 


7 


7 


11 


4 


2 


1 


48 


91-1304 


90-132-2 


X 


90-1219-9 


4 


3 


24 


11 


6 


7 


2 


1 


0 


58 


91-1305 


9P-132-2 


X 


90-1219-10 


11 


4 


12 


9 


3 


5 


0 


1 


3 


48 


91-1306 


90-1219-1 


X 


90-132-2 


4 


3 


12 


4 


2 


3 


4 


0 


1 


33 


91-1307 


90-1219-2 


X 


90-132-2 


1 


1 


11 


8 


7 


5 


0 


0 


7 


40 
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TABLE m-continued 



Analysis of Progeny Resulting from Backcross of Fl Progeny to the Double-Type Parent 90432-2: 
Number of Progeny in Each Petal Number Category 

HIGHEST NUMBER OF PETALS/FLOWER NO TOTAL 



FAMILY 


FEMALE 


X 


MALE 


5 


6 


7 


8 


9 


10 


11 


12 


BLOOM 


PLANTS 


91-1309 


90-1219-4 


X 


90-132-2 


9 


5 


8 


2 


0 


1 


0 


0 


1 


26 


91-1310 


90-1219-8 


X 


90-132-2 


3 


1 


9 


6 


4 


6 


2 


0 


0 


31 


91-1312 


90-1219-9 


X 


90-132-2 


11 


2 


19 


10 


4 


4 


0 


2 


0 


52 


91-1313 


90-1219-10 


X 


90-132-2 


12 


3 


10 


4 


4 . 


0 


1 


1 


4 


39 




TOTAL 






72 


40 


140 


76 


47 


58 


15 


8 


26 


482 




% TOTAL 






14.9 


8.2 


29J0 


15.8 


99 


12.1 


3.1 


1.7 


5.4 





The phenotypes of the progeny produced in backcross 
family 91-1303 are shown in Table IV. These progeny 
resulted from the cross of 90-132-2 as the female and 
90-1219-8 as the male. Petal number per flower, flower 
color, and leaf variegation assorted independently. A wide 
range of different flower colors were combined with double- 
type flowers and foliage that was either solid or variegated. 

TABLE IV 

Phenotypes of Family 91 -1303 Resulting from the 
Backcross of Double-type Parent 90-132-2 to Fl Progeny 90-1219-8. 



TABLE IV-continued 



20 



Phenotypes of Family 91-1303 Resulting from the 
Backcross of Double-type Parent 90-132-2 to Fl Progeny 90-1219-8. 



HIGHEST NUMBER 



LEAF 





HIGHEST NUMBER 






LEAF 


PRO- 


OF 


FLOWER 


LEAF 


VARIEGA- 


GENY 


PETALS/FLOWER 


COLOR 1 


COLOR 2 


TION 3 


1 


6 


S 


G 


S 


2 


6 


S 


G 


S 


3 


10 


W 


G 


V 


4 


12 


W 


G 


V 


5 


6 


B 


G 


s 


6 


9 


S 


G 


s 


7 


10 


s 


G 


V 


8 


11 


B 


G 


V 


9 


7 


P 


G 


s 


10 


7 


B 


G 


s 


U 


8 


R 


G 


V 


12 


10 


LP 


G 


s 


13 


10 


W 


G 


s 


14 


10 


P 


G 


V 


15 


11 


W 


G 


V 


16 


9 


P 


G 


s 


17 


11 


B 


G 


s 


18 


9 


P 


G 


s 


19 


9 


P 


G 


V 


20 


10 


P 


G 


s 


21 


9 


R 


G 


s 


22 


10 


S 


G 


s 


23 


7 


P 


G 


V 


24 


7 


LP 


G 


s 


25 


8 


B 


G 


s 


26 


8 


S 


G 


s 


27 


7 


W 


G 


s 


28 


7 


P 


G 


s 


29 


7 


S 


G 


V 


30 


11 


P 


G 


V 


31 


8 


S 


G 


V 


32 


9 


W 


G 


s 


33 


12 


p 


G 


s 


34 


10 


p 


G 


V 


35 


10 


s 


G 


s 


36 


8 


p 


G 


V 


37 


8 


s 


G 


s 


39 


10 


W 


G 


V 


39 


8 


w 


G 


s 


40 


7 


B 


G 


s 


41 


7 


S 


G 


V 


42 


5 


s 


G 


s 


43 


5 


p 


G 


V 



PRO- 


OF 


FLOWER 


LEAF 


VARIEGA- 


GENY 


PETALS/FLOWER 


COLOR 1 


COLOR 2 


TION 3 


44 


5 


P 


G 


S 


45 


10 


R 


G 


S 


46 


9 


P 


G 


V 


47 


7 


S 


G 


V 


48 


0 









30 >Bs Blush 

LP = Light Pink 

P = Pink 

R = Rose 

S = Salmon 

W = White 
35 Green 

3 S = Solid 

V = Variegation 



40 



45 



The double-type parent 90-132-2, having white flowers 
with a pink blush and no leaf variegation was therefore 
successfully crossed to a single-type, having purple flowers 
and leaf variegation. Following backcrossing of Fl progeny 
to the double-type parent selections were obtained exhib- 
iting diverse phenotypes. These plants included those with 
double-type flowers with colors that included salmon, blush, 
pink, rose, and light pink Plants producing double-type 
flowers and variegated leaves were also obtained. 
Additionally, backcrossing to the double-type parent gave 
rise to plants having an inflorescence that included flowers 
with increased petal number per flower as compared to the 
50 double-type parent 

EXAMPLE 2 

Selection of New Double-type NGI Cultivars by Means of 
55 Crossing a Double-type Cultivar (90- 132-2) to a Single-type 
Cultivar (89-717-1) and Sibcrossing Among the Fl Progeny. 

In addition to backcrossing, sibcrossing was undertaken 
among Fl progeny produced from the cross of 90-132-2 to 
89-717-1, described above. The sib 90-1219-8 was used as 

60 the female in a cross to sib 90-1219-2 as the male. The 
phenotypes of the progeny produced in sibcross family 
91-1311 are shown in Table V. For each of the progeny 
produced from these sibcrosses, the petal number of the 
flower(s) with the highest number of petals per flower was 

55 recorded. Both full and partial petals were counted. 

Petal number per flower, flower color, and leaf variegation 
assorted independently. A wide range of different flower 
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colors were combined with double-type flowers and foliage 
that was either solid or variegated 

TABLE V 

Phenotype of Family 91-131 1 Resulting from Sibciossing Fl Progeny 





HIGHEST NUMBER 






LEAF 


PRO- 


OF 


FLOWER 


LEAF 


VARIEGA- 


GENY 


PETALS/FLOWER 


COLOR 1 


COLOR 2 


TION 3 


1 


8 


S 


G 


S 


2 


9 


L 


G 


S 


3 


7 


S 


G 


S 


4 


8 


P 


G 


V 


5 


7 


w 


G 


V 


6 


6 


s 


G 


s 


7 


9 


R 


G 


s 


8 


5 


p 


G 


V 


9 


8 


0 


G 


s 


10 


6 


P 


G 


V 


11 


5 


R 


G 


V 


12 


5 


RD 


G 


V 


13 


5 


P 


G 


V 


14 


5 


L 


G 


s 


15 


7 


P 


G 


V 


16 


5 


B 


G 


s 


17 


7 


R 


G 


V 


18 


5 


P 


G 


s 


19 


5 


P 


G 


V 


20 


5 


R 


G 


V 


21 


5 


L 


G 


V 


22 


5 


0 


G 


s 


23 


5 


P 


G 


V 


24 


5 


O 


G 


V 


25 


5 


s 


G 


s 


26 


5 


o 


G 


s 


27 


5 


R 


G 


s 


28 
29 


5 


P 


G 


s 


30 


0 
5 


B 


G 


V 


31 


7 


P 


G 


V 



10 



15 



20 



*B = Blush 
L = Lavender 
LP = Light Pink 
P = Ptok 
RD = Red 
R ~ Rose 
S = Salmon 
W = White 
*G - Green 
3 S^SoUd 
V = 



30 



35 



40 



45 



55 



EXAMPLE 3 

Selection of New Double-type NGI Cultivars by Means of 
Crossing a Single-type Cultivar (89-430-3) to Double-type 
Cultivar (90-139-14) and Backcrossing to the Double-type 50 
Parent 

New double-type NGI cultivars were produced by means 
of crossing a selected double-type cultivar to a single-type 
cultivar and backcrossing to the double-type parent NGI 
single-type cultivar 89-430-3 was crossed as the female 
parent to NGI double-type cultivar 90-139-14 as the male 
parent Additionally, the reciprocal cross was made in which 
the single-type cultivar 89-430-3 was used as the male 
parent and the double-type cultivar 90-139-14 was used as 
the female parent. A detailed description of cultivars 
89-430-3 and 90-139-14 is contained in Tables VI and VH, 60 
respectively. The detailed descriptions are based on plants 
produced in greenhouses in Ashtabula, Ohio during the 
winter season of the year. Plants were grown in 15 cm pots 
and measurements were taken 12 weeks after rooted cuttings 
were planted. Height measurements were taken from the soil 65 
line of the container. The plants were grown with night 
temperatures at 65°-^8° F. and day temperatures of 70°-75° 



R The plants were grown under 3000-4000 foot candles of 
light The artificial peat styrofoam soil mix was watered with 
a solution containing 250 ppm nitrogen, 75 ppm potassium 
and 250 ppm phosphorus, supplemented with trace ele- 
ments. Color references were made to the Royal Horticul- 
tural Society Colour Chart except where general terms of 
ordinary dictionary significance are used. The phenotypes of 
all progeny produced from the following crosses were 
ascertained under the same environmental conditions and 
using the same methods. 

TABLE VI 

Detailed Description of NGI 89-430-3 

Parentage; NGI 89-430-3 is the product of a controlled 
cross between Mikkelsen Seedling No. 88-690-2 
(female) X Mikkelsen Seedling No. 86-171-3 (male). 
Propagation: 

A. Type catting. Stem cuttings of 15 mm will 
develop to 4 to 5 cm in length within 18 to 21 
days. 

B. Tune to initiate roots. The time required to 
initiate roots is 8-10 days at 23° C in summer 
and 10-12 days at 20° C. in winter. 

C. Rooting habit. The rooting habit is heavy, 
fibrous, and numerous. 

Plant descrfetion: 

A. Form. The form is compact and mounded with 
excellent self-branching. 

B. Growth Habit This cultivar flowers over the 
top of the leaf canopy, grows vigorously and is 
herbaceous. 

C. Foliage. The foliage is dark green with cream 
variegation around the reddish midrib at the 
basal end of the leaf. The average mature leaf 
is 10 to 11 cm long and 4j0 to 4.5 cm wide. . 
The shape of the leaf is lanceolate with an 
acuminate apex and acute base. The texture of 
the foliage is glabrous on both the upper and 
lower surfaces. The margins of the foliage are 
finely serrated and finely ciliate. The young 
foliage on the top side is yellow-green (146A) 
and on the underside is yellow-green (146B). 
The mature foliage on the top side is ye flow - 
green (147 A) with variegation (13B) and on the 
underside is yellow-green (147B). The venation 
of the foliage is green in color and pinnate. 

Flowering description: 

A. Flowering habits. Flowering is continuous from 
the leaf whorl and occurs in a progressive and 
orderly manner with usually two flowers per 
leaf axiL All first flowers in a whorl open 
before the second flower in the leaf axil of 
the whorl. When second flowers of a leaf axil 
start to open the first flower of a leaf axil 
of the whorl above starts to open. It takes 5 
to 7 days for a mature bud to fully open and 
the flower may last 2 weeks or longer depending 
on environmental conditions. 

B. Natural flowering season. Flowering is 
hxfetenninate and continuous. The quantity of 
flowers per plant increases with increasing 
levels of light 

C. Flower bud description. The flower bud is 
ellipsoidal and flowers perfect The spur is 
reddish-purple with a green tip up to 4.5 cm 
long on the mature bud. The throat is behind 
the ovary and originates from the major sepal. 

D. Flowexs borne. Each flower has an individual 
green pedis a] which is 4.0 to 4.5 cm long from 
a whorl of usually 4, but varying from 3 to 5 
leaves. Flowering occurs progressively around 
the whorl as buds and leaves develop. One 
flower per leaf axil is normal. 

E. Quantity of flowers. This cultivar is highly 
floriferous because of the self-branching 
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TABLE Vl-continued 



TABLE VH-continued 



Detailed Description of NGI 89-430-3 



Detailed Dogeription of NGI 90-139-14 



nature of the plant. The flower are long- 
lasting and therefore many are open on the 
plant at one time. 

F. Diameter of flowers. The flowers are 5.0 to 5.5 
centimeters in diameter. 

G. Petals. The number of petals per flower is 5. 
The petals are heart-shaped with the two keels 
being the largest. The color of me top side 

of the petals in winter when opening is in the 
red-purple group on the outer areas (67 B to 
74B) and red-purple near the center of the 
petals (57 A). This color fades to 67C to 74C 
in the outer areas of the petals and 57B at the 
center of the petals. The color of the 
underside of the petal is 67C in the outer 
areas and 57A in the center of the petal The 
standard is 3.0 cm wide and 2.0 cm long with 2 
equal lobes and almost no cut. The wings are 
2.0 cm and 2.5 cm long with 2 equal lobes that 
have an intermediate cut The keel is 3 5 cm 
wide and 3D cm long with 2 unequal lobes that 
are deeply cut. 

H. Reproductive organs. The flower contains 5 
stamens. The anther shape is hooded and its 
color is cream with a heavy reddish-purple 
tint The pollen color is cream. The pistils 
have a stigma with 5 segmented columns which 
are reddish-purple in color. The style color 

is reddish-purple. The ovaries number 5; are 
6 mm in size at maturity; and are reddish- 
purple in color. 

I. Disease resistance. This cumvar does not 
appear to be particularly sensitive to disease 
or insect infestation. 



TABLE VH 



Detailed Dogeription of NGI 90-139-14 



20 



Parentage: NGI 90-139-14 is the product of a controlled 
cross between Mikkeben Seedling No. 88-782-1 
(female) x Mikkelsen Seedling No. 89-812-2 (male). 
Propagation: 

A. Type cutting. Stem cuttings of 15 mm will 
develop to 4 to 5 cm in length within 18 to 21 
days. 

B. Time to initiate roots. The time required to 
initiate roots is 8-10 days at 23° C. in summer 
and 10-12 days at 20° C. in winter. 

C. Rooting habi t The rooting habit is abu nd a nt , 
heavy, and fibrous. 

Plant description; 

A. Form. The form is compact and mounded with 
excellent self-branching. 

B. Growth Habit. This cuhivar flowers over the 
top of the leaf canopy, grows vigorously and is 
herbaceous. 

C. Foliage. The foliage is dark green with 
purplish cast with reddish purple midrib, 
petiole and underside of leaf, and no 
variegation. The average mature leaf is 10 to 
11 cm long and 3.5 to 4.0 cm wide. The shape 
of the leaf is lanceolate with an acuminate 
apex and acute base. The texture of the 
foliage is glabrous on both the upper and lower 
surfaces. The margins of the foliage am 
slightly serrated and finely cilia te. The 
young foliage on the top side is yellow-green 
(147 A) and on the underside has a grayed purple 
cast (183D). The mature foliage on the top 

side is yellow -green (147 A) and on the 
underside has a grayed purple cast (183D). The 



5 venation of the foliage has a reddish cast and 

is pinnate. 
Flowering description: 

A. Flowering habits. Flowering is continuous from 
the leaf whorl and occurs in a progressive and 

10 orderly manner with one flower per leaf axiL 

When the last flower in a leaf whorl opens, the 
first flower in the leaf whorl above starts to 
open. It takes 5 to 7 days for a mature bud to 
fully open and the flower may last 2 weeks or 
longer depending on environmental conditions. 

15 B. Natural flowering season. Flowering is 

indeterminate and continuous. The quantity of 
flowers per plant increases with increasing 
levels of light. 

C. Flower bud description- The flower bud is 
ellipsoidal and flowers perfect The spur is 
green with a deeper green rip up to 4.5 cm long 
on the mature bud. The throat is behind the 
ovary and originates from the major sepal. 

D. Flowers borne. Each flower has an individual 
green pedicel from a whorl of 4 to 5 leaves. 
Flowering occurs progressively around the whorl 
as buds and leaves develop. One flower per 

25 leaf axil is normal. 

E. Quantity of flowers. This culuvar is highly 
floriferous because of the self -branching 
nature of the plant. The flowers are long- 
lasting. Substantially all the flowers are 
double-type with 9-10 petals per flower. 

30 F. Diameter of flowers. The flowers are 5.0 to 6.0 

centimeters in diameter. 

G. Petals. Substantially all the flowers are 
double-type with 9-10 petals per flower. The 
petal number may vary because the keel-like 
petal of the upper whorl is sometimes lost 
The petals are heart-shaped with the keel of 
the bottom whorl of petals being the largest 
The color of the top side of the petals in 
winter when opening is in the white group 
(155 A) near the margins to the red group (54B) 
in the eye region of the flower and the midrib 
of the petal with shading (54C-D) between. 
This color fades to 155A, 54C-D. The color of 
the underside of the petal is in the white 
group (155A) near the margins to the red group 
(S1A) near the midrib. There is only one true 
standard in the lower whorl. There is no petal 
in the upper whorl that is like a standard 
There are two sets of wing petals. The lower 
whorl has two normal type keel petals and the 
upper whorl has two keel petals phis a third 
that appears keel-like. 

H. Reproductive czgrans. The flower contains 5 
stamens. The anther shape is hooded and its 
color is cream with a reddish purple tint The 
pollen color is cream. The pistils have a 
stigma with 5 segmented columns which are 
reddish purple in color. The style color is 
reddish purple. The ovaries number 5 and are 
5 mm in size at maturity and green with a 
reddish cast in color. 

L Disease resistance. This cultivar does not 

appear to be particularly sensitive to disease 
or insect infestation. 
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A total of 2 single-types and 1 semi-double-type were 
obtained from the cross of 89-430-3 as the female to 
90-139-14 as the male. Two different Fl progeny were each 
used once, as both a male and female, in backcrosses to the 
double-type parent The results of these backcrosses are 
shown in Table VTXL For each of the progeny produced from 
65 these backcrosses, the petal number of the flower(s) with the 
largest number of petals per flower was recorded. Both full 
and partial petals were counted. A total of 181 backcross 
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progeny were analyzed. Of these 29 (16.0%) were single- 
type, 30 (16.6%) were semi-double-type, 116 (64.1%) were 
double-type and 6 (3.3%) failed to produced any bloom. 



TABLE VEI 



Analysis of Progeny Resulting from Backcross of Fl Plants to the Double-type Parent 90-139-14: 
Number of Progeny in Each Petal Kumher Pa itcgorv. 



HIGHEST NUMBER OF PETALS/FLOWER 



NO 



TOTAL 



FAMILY 


FEMALE 


X 


MALE 


5 


6 


7 


8 


9 


10 


11 


12 


BLOOM 


PLANTS 


91-1318 


90-139-14 


X 


90-1214-2 


5 


6 


8 


4 


7 


8 


2 


0 


1 


41 


91-1319 


90-139-14 


X 


90-1214-3 


5 


8 


13 


5 


1 


3 


1 


0 


2 


38 


91-1321 


90-1214-2 


X 


90-139-14 


12 


7 


13 


5 


6 


5 


1 


1 


2 


52 


91-1322 


90-1214-3 


X 


90-139-14 


7 


9 


14 


8 


6 


3 


2 


0 


1 


50 




TOTAL 






29 


30 


48 


22 


20 


19 


6 


1 


6 


181 




% TOTAL 






16X) 


16.6 


26.5 


12.2 


11,0 


10.5 


3.3 


0.6 


3.3 





20 

The phenotypes of the progeny produced in backcross 
family 91-1319 are shown in Table tX. These progeny 
resulted from the cross of 90-139-14 as the female to 
90-1214-3 as the male. For each of the progeny produced 
from this backcross, the petal number of the flower(s) with 25 
the highest number of petals was recorded. Both full and 
partial petals were counted. Petal number per flower, flower 
color, leaf color and leaf variegation assorted independently. 
The cultivars produced in this backcross exhibited a wide 
range of different flower colors combined with double-type 30 
flowers and foliage that was either solid or variegated. 

TABLE IX 



Phenotypes of Family 91-1319 Resulting 
from the Backcross of Fl Progeny 90-1214-3 to 
Double-type Parent 90-139-14. 



HIGHEST NUMBER 

OF FLOWER LEAF 

PROGENY PETALS/FLOWER COLOR 1 COLOR 2 



LEAF 
VARIEG- 
ATION 3 



1 


5 


PU,BIC 


PG 


S 


2 


7 


PU, BIC 


PG 


S 


3 


10 


PU.BIC 


PG 


S 


4 


11 


PU, BIC 


PG 


V 


5 


9 


B,BIC 


G 


s 


6 


8 


RBIC 


PG 


s 


7 


7 


P.BIC 


PG 


s 


8 


7 


O, BIC 


PG 


s 


9 


7 


PU, BIC 


PG 


V 


10 


7 


PU, BIC 


PG 


V 


11 


8 


P, BIC 


PG 


s 


12 


7 


O, BIC 


PG 


V 


13 


7 


PU, BIC 


PG 


s 


14 


8 


RBIC 


PG 


V 


15 


7 


PU, BIC 


PG 


s 


16 


10 


RBIC 
0,BIC 


PG 


s 


17 


7 


PG 


s 


18 


8 


PU, BIC 


PG 


s 


19 


10 


PU, BIC 


PG 


s 


20 


8 


PU, BIC 


PG 


s 


21 


7 


PU, BIC 


PG 


V 


22 


6 


PU.BIC 


PG 


s 


23 


7 


PU,BIC 


PG 


s 


24 


6 


RBIC 


PG 


s 


25 


6 


PU,BIC 


PG 


s 


26 


6 


O, BIC 
RBIC 


PG 


s 


27 


6 


PG 


V 


28 


5 


0,BIC 


PG 


s 


29 


6 


P.BIC 


PG 


s 


30 


5 


PU, BIC 


PG 


s 


31 


5 


RBIC 


PG 


s 


32 


6 


RBIC 


PG 


V 



60 



TABLE IX-continued 



Phenotypes of Family 91-1319 Resulting 
from the Backcross of Fl Progeny 90-1214-3 to 
Double-type Parent 90-139-14. 



HIGHEST NUMBER 



LEAF 



35 



40 



45 



50 





OF 


FLOWER 


LEAF 


VARIEG- 


PROGENY 


PETALS/FLOWER 


COLOR 1 


COLOR 2 


ATION 3 


33 


6 


P,BIC 


PG 


V 


34 


5 


PU, BIC 


PG 


s 


35 


7 


P.BIC 


PG 


V 


36 


7 


P,BIC 


PG 


s 


37 


0 








38 


0 









l B = Blush 
O = Orange 
P = Pink 
PU = Purple 
BIC = Binder 
*G = Green 
PG — Purple-Green 
3 S= Solid 
V = Variegated 



55 

A single lavender single-type Fl was obtained from the 
cross of 90-139-14 as the female to 89-430-3 as the male. 
This Fl offspring was crossed, either as the male or female, 
in backcrosses to the double-type parent. The results of these 
backcrosses are shown in Table X. For each of the progeny 
produced from these backcrosses, the petal number of the 
flower with the highest number of petals was recorded. Both 
full and partial petals were counted. A total of 102 backcross 
65 progeny were analyzed. Of these 28 (27.5%) were single- 
type, 15 (14.7%) were semi-double-type, 54 (52.9%) were 
double-type and 5 (4.9%) failed to produce flowers. 
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TABLE X 



Analysis of Progeny Resulting from Backcioss of Fl Plants to the Double-type Parent 90-139-14: 
Number of Progeny in Each Petal Number Category. 

HIGHEST NUMBER OF PETALS/FLOWER NO TOTAL 



FAMILY 


FEMALE 


X 


MALE 


5 


6 


7 


8 


9 


10 


11 


12 


13 


BLOOM 


PLANTS 


91-1320 


90-139-14 


X 


90-1221-1 


13 


7 


13 


5 


6 


4 


1 


0 


1 


2 


52 


90-1323 


90-1221-1 


X 


90-139-14 


15 


8 


12 


6 


3 


3 


0 


0 


0 


3 


50 




TOTAL 






28 


15 


25 


11 


9 


7 


1 


0 


1 


5 


102 




% TOTAL 






27.5 


14.7 


24.5 


10.8 


8.8 


69 


1.0 


0 


1.0 


A3 





f 

21 



The phenotypes of the progeny produced in backcross 
family 91-1320 are shown in Table XL These plants resulted 
from the cross of 90-139-14 as the female and 90-1221-1 as 
the male. For each of the progeny produced from this 
backcross, the petal number of the flower(s) with the highest 
number of petals was recorded. Both full and partial petals 
were counted. Petal number per flower, flower color, leaf 
color and leaf variegation assorted independently. The prog- 
eny produced in this backcross exhibited a wide range of 
flower colors combined with double-type flowers, green or 
purple-green leaves, and foliage that was either solid or 
variegated. 

TABLE XI 



Phenotypes of Family 91-1320 Resulting from 
me Backcross of Double-type Parent 90-139-14 to Fl Progeny 90-122M. 

LEAF 

PRO- HIGHEST NUMBER FLOWER LEAF VARIEGA- 
GENY OF PETALS/FLOWER COLOR 1 COLOR* TION 3 



1 


7 


P,BIC 


PG 


S 


2 


9 


PU, BIC 


G 


V 


3 


7 


PU, BIC 


PG 


s 


4 


8 


FU.BIC 


PG 


s 


5 


9 


P t BIC 


G 


s 


6 


10 


P,BIC 


PG 


s 


7 


8 


P.BIC 


PG 


s 


8 


8 


O, BIC 


PG 


s 


9 


9 


P r BIC 


PG 


s 


10 


7 


PU, BIC 


PG 


s 


11 


8 


B 


PG 


s 


12 


9 


P,BIC 


PG 


s 


13 


10 


P,BIC 


G 


s 


14 


13 


P r BIC 


PG 


V 


15 


7 


PU.BIC 


PG 


s 


16 


7 


P,BIC 


G 


s 


17 


7 


P,BIC 


PG 


V 


18 


9 


PU, BIC 


PG 


s 


19 


7 


PU, BIC 


PG 


s 


20 


9 


P,BIC 


PG 


s 


21 


10 


P,BIC 


PG 


s 


22 


7 


PU, BJC 


PG 


s 


23 


10 


L 


G 


V 


24 


7 


PU.BIC 


PG 


s 


25 


7 


PG 


0,BIC 


s 


26 


7 


L 


G 


s 


27 


8 


P,BIC 


PG 


V 


28 


11 


P,BIC 


PG 


s 


29 


7 


P,BIC 


PG 


V 


30 


6 


PU,BIC 


G 


V 


31 


6 


O, BIC 


PG 


s 


32 


6 


P,BIC 


G 


s 


33 


6 


P 


G 


s 


34 




P,BIC 


PG 


V 


35 




PU, BIC 


PG 


s 


36 




PG 


P,BIC 


V 


37 




PG 


P.BIC 


s 


38 




PU, BIC 


PG 


V 



15 

TABLE Xl-continued 



Phenotypes of Family 91-1320 Resulting from 
the Backcross of Double-type Parent 90-139-14 to Fl Progeny 90-1221-L 

20 

LEAF 



25 



30 



35 



PRO- 


HIGHEST NUMBER 


FLOWER 


LEAF 


VARIEGA- 


GENY 


OF PETALS/FLOWER 


COLOR 1 


COLOR 2 


TION 3 


39 


5 


PG 


PU, BIC 


S 


40 


6 


L 


G 


V 


41 


5 


P,BIC 


PG 


V 


42 


5 


PU.BIC 


PG 


S 


43 


5 


0,BIC 


PG 


S 


44 


5 


PU,BIC 


PG 


S 


45 


6 


L 


G 


V 


46 


5 


L 


G 


V 


47 


5 


B 


G 


V 


49 


5 


LP, SIC 


PG 


V 


49 


5 


PU.BIC 


PG 


s 


50 


0 








51 


0 








52 


6 


P.BIC 


PG 


s 



*B = Blush 
L = Lavender 
LP = Light Pink 
O = Orange 
P = Pink 
40 PU ■ Purple 
BIC =Bicolor 
2 G = Green 
3 S = Solid 
V = Variegation 

45 

EXAMPLE 4 

50 

Double-flowering Cultivars Can be Produced by Backcross- 
ing Fl Progeny to the Double-type Parent. 



55 Controlled backcrosses to the double-type parent were 
conducted using the Fl progeny produced from crosses of 
10 genetically distinct double-types, each having 7-10 pet- 
als per flower, with 5 genetically distinct single-types. For 

00 each of the progeny produced from these backcrosses, the 
petal number of the flower(s) with the highest number of 
petals was recorded. Among the 1,726 backcross progeny 
screened, 55,6% were double-type (Table XH). Two plants 
produced double-type flowers having 15 petals per flower. 

65 The results shown in Table XH demonstrate that the double- 
type characteristic can be predictably bred into diverse NGI 
single-type genetic backgrounds. 
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TABLE XE 



24 



Analysis of Progeny Produced From Backcrossing Fl Progeny to the 



HIGHEST NUMBER OF 
PETALS/FLOWERS 


PLANTS PER PETAL 
NUMBER CATEGORY 


% TOTAL 


5 


503 


29.2 


6 


165 


9.6 


7 


395 


22.9 


8 


204 


11.8 


9 


147 


8.5 


10 


153 


8.9 


11 


40 


23 


12 


14 


.8 


13 


4 


.2 


14 


2 




15 


2 


.1 


No Bloom 


97 


5.6 


TOTAL PLANTS 


1,726 





EXAMPLE 5 

Double-type NGI Cultivars Can be Produced by sibcrossing 
Between Fl Progeny. 

Sibcrosses were conducted among Fl progeny produced 
from crosses of 4 genetically distinct double-types, each 25 
having 7-10 petals per flower, to 3 genetically distinct 
single-types. For each of the progeny produced from these 
sibcrosses. the petal number of theflower(s) with the highest 



Crosses were made between double-flowering cultivars 
developed in the breeding program and double-flowering 
progeny were selected. Crosses were made and plants were 
grown as described above. In order to ascertain the stability 

5 of the double-flowering characteristic the expression of 
doubleness was compared among cuttings made from the 
selected double-flowering progeny. The double-flowering 
selections were grown and 5-6 cuttings were made from 

xq each selection. These cuttings were designated A through F. 
The cuttings were transplanted to 4 inch pots and later to 6 
inch pots. The plants were allowed to bloom. The petal 
numbers of all flowers produced during the time of the 
experiment on each plant were recorded. The results are 

15 shown in Table XTV. Three different progeny (91-1303-1, 
91-1303-3, and 91-1303-4) resulting from the cross of 

90- 132-2 to 90-1219-8 were analyzed. One selection (91- 
1304-15) resulting from the cross of 90-132-2 to 90-1219-9 

2Q was analyzed. Two different progeny (91-1310-5 and 

91- 1310-6) resulting from the cross of 90-1219-8 to 
90-132-2 were analyzed. Finally, two progeny (91-1319-3 
and 91-1319-6) resulting from the cross of 90-139-14 to 
90-1214-3 were analyzed. 



The expression of the double-type characteristic was 
stable among the cuttings taken from each double-type 
selection. There was little variation among the mean and 
standard deviation for petal count among the cuttings made 



number of petals was recorded. Both full and partial petals 

were counted. Among the 143 progeny screened, 35.0% 30 from each of the selected double-flowering progeny, 

were double-types. Four progeny produced 10 petals per u . _ , ua . . . A 

double-type flower. The results shown in Table Xm dem- Stable culavars were selected which produce a wide range 

onstrate that the double-type characteristic can be predict- of ^ aBaon ^ &e flowers m me inflorescence. For 

ably bred into diverse single-type genetic backgrounds by example, 91-1310-6 produced an inflorescence containing 

means of sibcrossing among the Fl progeny produced by 35 flowers having anywhere from 6 to 17 petals per flower. 



crossing a double-type to a single-type NGI. 



TABLE Xm 



Summary of Fl Sibcrossing 

PLANTS PER PETAL 



40 



HIGHEST NUMBER OF 
PETALS/FLOWER 


NUMBER 
CATEGORY 


% TOTAL 


5 


72 


503 


6 


14 


9.8 


7 


28 


19.6 


8 


6 


4.2 


9 


12 


8.4 


10 


4 


2.8 


No Bloom 


7 


45 


TOTAL PLANTS 


143 





EXAMPLE 6 

Stability and Quantitative Analysis of the Double-Flowering 
Trait 

The stability of the double-flowering characteristic and 
quantitative analysis of its expression were analyzed. 



Selection 91-1278-2, resulting from the backcross of 
90-1202-2 to its double parent 90-109-08, produced an 
inflorescence containing flowers having anywhere from 8 to 
26 petals per flower. Other stable cultivars were selected that 
produce a narrow range of petal counts among the flowers in 
the inflorescence. For example, 91-1319-3 produces an 
inflorescence containing flowers having anywhere from 
7-10 petals. Cultivars 90-132-2 and 90-139-14, described 
45 above, also produce an inflorescence containing flowers 
having a narrow range of petals per flower. 

As these data show, it is possible to select stable double- 
flowering cultivars wherein substantially all the flowers in 

50 the inflorescence are double-type and wherein the petal 
count among these flowers has either a wide or narrow 
range. Alternatively, it is possible to select stable double- 
flowering cultivars which produce an inflorescence contain- 
ing single-type, semi-double-type and double-type flowers 

55 or semi-double-type and double-type flowers and wherein 
the petal count among these flowers has either a wide or 
narrow range. 
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TABLE XIV 



Petal Number Analysis 







Low Petal Number Per 


High Petal Number Per 






Oultivar 


Parents 


Flower 


Flower 




rV*vtatinn 


91-1303-1 


90-132-2 X 90-1219-8 










A 




5 


9 


5.7 


13 


B 




5 


10 


5.7 


13 


C 




5 


9 


5A 


12 


D 




5 


9 


5.6 


1.0 


E 




5 


7 


53 


0.6 


F 




5 


9 


5.5 


1.1 


All Data 




5 


10 


5.6 


12 


91-1303-3 


90-132-2 X 90-1219-8 










A 




5 


11 


19 


19 


B 






12 


92 


1.6 


c 




5 


10 


8.1 


1.7 






* 


12 


8.5 


1.7 








1 1 
ii 


/.O 




p 






10 




ij 


All Data 




49 


12 


gjQ 


jjj 


9-1303-4 


90- 132-2 X 90-17.10-8 










A 




7 


H 


93 


1.0 


B 




g 


12 


10j0 


1.4 


c 




g 


10 


94 


0 7 


D 




g 


10 




1 n 






g 


11 




ID 


All Data 
nil kstUM 




7 




0 A 


1 XI 


91-1304-15 


9A.H2-2 X 90.1219l0 














e 


in 

1U 


0-3 


1.0 


B 




5 


o 




1 A 
Is* 






5 


in 


1 A 


1 o 


D 






11 


/•J 


9 n 


E 




c 
J 




0.1 


LU. 


p 




5 






1-5 


All Ftata 

/vii uaia 




c 

J 


13 


12 


1.9 




mn 1 cls y m_m i 

^>lZlir»0 A. iflJ-UZ-Z 










A 

A 




0 


12 


9.1 


1.2 


H 




/ 


n 


Q A 








<7 
/ 


1 1 
li 




13 


D 




7 


10 


83 


0.9 


■c 
£> 




o 




9.8 


13 


T7 

r 




Q 

o 


11 


9.7 


1.0 


All Data 




6 


15 


9.2 


1.2 


F 




8 


11 


9.7 


ID 


All TVstn 

Ail L/aia 




0 


u 


9.2 


1.2 


:rl- 1 31LM) 












A 






ii 
12 


- 

8J8 


1.4 


•n 
-D 






11 


9.2 


1.1 








17 


9j0 


2.5 


D 






10 


83 


13 


£ 




6 


13 


8J8 


1.5 


F 






12 


8.8 


14 


All Data 






17 


8.8 


1.8 


91-1319-3 


90-139-14X90-1214-3 










A 




7 


9 


8j0 


ID 


B 




9 


10 


9.5 


0.7 


C 




8 


8 


8J0 


0D 


D 




8 


8 


8j0 


0D 


E 




8 


9 


8.5 


0.6 


F 




8 


10 


8.6 


09 


All Data 




7 


10 


8.5 


0£ 


91-1319-6 


90-139-14X90-1214-3 










A 






9 


8 


0.6 


B 






8 


7.8 


0.5 


C 






8 


7.8 


0.5 


D 






8 


73 


0.5 


E 






8 


7.8 


0J5 


F 




6 


8 


1A 


0£ 


All Data 




6 


9 


7.6 


0.7 



The double-type characteristic can be predictably bred 
into diverse single-type or semi-double-type NGI genetic 
backgrounds using the methods described hereinabove. 
Double-flowering NGI cultivars can be predictably selected 



in which substantially all the flowers produced are double- 
type. The degree of doubleness per flower or plant can be 
predictably increased by means of recurrent selection. The 
double-type characteristic can be predictably combined with 
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other desirable NGI characteristics to produce commercially 
acceptable cultivars that can be stably reproduced by asexual 
propagation. 

The invention has been described with reference to vari- 
ous specific and preferred embodiments and techniques. 
However, it should be understood that many variations and 
modifications may be made while remaining within the spirit 
and scope of the invention. The relevant portions of the 
references cited herein are incorporated by reference. 

What is claimed is: 

1. A New Guinea Impatiens plant, produced by conven- 
tional breeding methods, which has one or more double-type 
flowers with at least 7 full or partial petals per flower. 

2. The New Guinea Impatiens plant according to claim 1 
wherein substantially all the flowers produced by said plant 
are double-type having at least 7 full or partial petals per 
flower 

3. A method for the breeding of double-flowering New 
Guinea Impatiens plants that produce one or more flowers 
with at least 7 full or partial petals per flower comprising the 



10 



20 



a. crossing a first single-type plant having doubleness in 
its genetic background, either as the male or female 
parent to: 

i. a semi-double-type plant; 25 

ii. a double-type plant; or 

iii. a second single-type plant having doubleness in its 
genetic background; 

b. selecting Fl progeny that are single-type, semi-double- ^ 
type or double-type; 

c crossing said Fl progeny that are single-type, semi- 
double-type or double-type to: 

i. a second double-type plant; 

ii. a second semi-double-type plant; or 35 

iii. a third single-type plant having doubleness in its 
genetic background; and 

d. selecting double-flowering progeny. 

4. The method according to claim 3, wherein said first, 
second and third single-type plants, or first and second 40 
semi-double-type or double-type plants are the same or 
different cultivars. 

5. A method for the breeding of double-flowering New 
Guinea Impatiens plants mat produce one or more flowers 
with at least 7 full or partial petals per flower comprising the 45 
steps of: 

a. crossing a first semi-double-type plant, either as the 
male or female parent to: 
i. a second semi-double-type plant; 



ii a double-type plant; 

iii. a single-type plant having doubleness in its genetic 
background; 

b. selecting Fl progeny that are single-type, semi-double- 
type or double-type; 

c. crossing said Fl progeny that are single-type, semi- 
double-type or double-type to: 

i. a second double-type plant; 
ii a third semi -double-type plant; 

iii. a second single-type plant having doubleness in its 
genetic background; or 

iv. a second single-type plant with no known double- 
ness in its genetic background; and 

d selecting double-flowering progeny. 

6. The method according to claim 5, wherein said first and 
second single-type and double-type plants, or first, second 
and third semi-double-type plants are some or different 
cultivars. 

7. A method for the breeding of double-flowering New 
Guinea Impatiens plants that produce one or more flowers 
with at least 7 full or partial petals per flower comprising the 
steps of: 

a. crossing a first double-type plant, either as the male or 
female parent to: 

i. a semi-double-type plant; 

ii a second double-type plant; 

iii a single-type plant having doubleness in its genetic 
background; or 

iv. a single-type plant with no known doubleness in its 
genetic background; 

b. selecting Fl progeny that are single-type, semi-double- 
type or double-type; 

c. crossing said Fl progeny that are single-type, semi- 
double-type or double-type to: 

i. a third double-type plant; 

ii a second semi-double-type plant; 

iii a second single-type plant having doubleness in its 
genetic background; or 

iv. a second single-type plant with no known double- 
ness in its genetic background; and 

d. selecting double-flowering progeny. 

8. The method according to claim 7, wherein said first, 
second and third double-type plants, or first and second 
single-type or semi-double-type plants are the same or 
different cultivars. 
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